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Foreword 



Effective use of technology depends as much on people as on the teckuology itself. This 
has never been more true than it is today. The once great technological advantage of American 
firms has narrowed in many industries. Increasingly, the competitive edge will go to the 
company or country with flexible, veil trained workers who can adjust quickly to rapidly 
changing demands and who have the skills to fully exploit new technology. Such workers are 
key to the creation of more productive, effective enterprises — ^the kind likely to contribute to 
raising living standards. 

The stakes are high— for America's position in the global economy, for national livmg 
standards, and for the individual worker. Many of our competitors have well educated, highly 
skilled workforces, who axe paid lej>s than our own, and receive more training. Cle^u-ly, we 
can't compete with these countries on the basis of wages without sacrificmg livmg standards. 
If we are to avoid falling behindj far more American companies (and other mstitutions, public 
and private) will need to develop and tap their employees' skills at all levels. The few leading 
edge American companies that have done this find that they must make major commitments 
to training, both in resources and attention to quality, and that the trainmg must reach all levels 
of the workforce — ^not just managers, professionals, and technicians. Often, these companies 
have discovered that they need to upgrade the basic skills of their workers before the workers 
can benefit firom training. 

For such reasons, employee training, once a minor concern in American industry and 
largely ignored in public policy, must move toward center stage. This report, requested by the 
Senate Labor and Human Resources Committee, the House Education and Labor Committee, 
and the Senate Finance Committee, focuses on the trainmg given to employed workers both 
firom the standpoint of the competitiveness of U.S. industry and from the standpoint of the 
individual worker who may need training to advance. Most workers who get training get it 
firom their employer, and much of the report looks at the employer provided training system. 
The message of this repart is that the debate about national training policies needs to be 
broadened to encompass not only training programs for the economically disadvantaged, the 
displaced worker, or people with special needs, but also those who stand on the front line of 
American productivity — employed workers at all levels. 
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Chapter 1 

Summary 



The quality of the U.S. workforce matters now 
more than ever. Well-trained, motivated workers 
who can produce high-quality goods and s'^rvices at 
low cost help enhance industrial productivity and 
competitiveness and keep American livmg stan- 
dards high. In todL\Y's international economy, work- 
ers must be prepared to change the way iliey do their 
jobs in order 1o capture thi benefits from rapidly 
evolving techiology. Training goes hand-in-hand 
Willi productivity, quality, flexibility, and automa- 
tion in the best perforning firms. 

Good training pays off — for the individual worker 
whose akills are upgraded, for the company seeking 
a competitive edge, and for the Nation in overall 
productivity and competitiveness. Conversely, in- 
adequate training costs firms and workers — in down- 
time, defective parts or equipment, wasted material, 
health and safety risks, late deliveries, and poor 
customer service. Poor training also can delay the 
implementation of new teclmology or work reorgani- 
zuion. 

When measured by international standards, most 
American workers are not well trained. Many in 
smaller firms receive no formal training. Larger 
firms provide more fonnal training, but most of it is 
for professionals, technicians, managers, and execu- 
tives. Our major foreign competitors place much 
greater emphasis on developing workforce skills at 
all levels. Experienced production workers at Japa- 
nese auto assembly plants, for example, get three 
times as much training each year as their America i 
counterparts. 

American manufacturirig and service workers 
have the skilk for yesterday's routine jobs. But, 
these workers will need new skills to function well 
in the more demanding work environments that 
increasingly characterize ^.^mpetitive industries able 
to provide high-wage jobs. Skills and responsibili- 
ties aie broadening. Competitive manufacturing and 
service firms will increasingly rely on empljyees 
with good higher order skills — reasoning and problem- 
solving. Work reorganization forces employees to 
take more responsibility, cooperate more closely 
with one another, understand their roles in the 
production system and in the organization, and act 
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on that knowledge. These changes require good 
worker training. 

The need for better training is clear in both 
manufacturing and service industries. American 
manufactiirers have repeatedly lost out to foreign 
competitors who are able to make more reliable 
products with better features at lower cost. In many 
of the service industries, it is domestic competition, 
shifts in consumer demand, and deregulation that 
have forced companies to reassess their nianage^neiit 
and training policies. Like manufacturers, service 
firms compete on the basis of price (e.g., for 
insurance), quality (e.g., rapid but accurate response 
to customer inquiries), and flexibility (e.g., new 
banking products). Many services now depend on 
redesigned production systems buili around dis 
persed computing power and on employees with the 
social skills to interr.ct with customers. They need 
workers who are motivated, managed, and trtoned in 
new ways. 

Siniply providing more training will not promote 
industrial competitiveness, howevr^*. If ^'ork is not 
organized to tap employees' skills, the firm's 
investment will be wasted. In addition, training must 
be focused on workplace problems and delivered 
effectively. Techniques such as relating training 
more closely to business gcals, following instnie- 
tional development principles, and effectively using 
training technology can improve the quality of 
training and increase its chances of transferring back 
to the job. Yet, systematic efforts to apply these 
techniques are still rare outside of sopliisticated 
firms with large training budgets. Most traiining 
programs lag far behind the state-ot-the-art. 

Demographic change is shaping training *:eeds. 
Over the rest of the century, the labor force will 
expand more slowly than at any time since the 
1930s. In 2000, the average worker will be nearly 40 
years old, compared with 36 today. Keeping thi.s 
slowly aging workforce up-to date and flexible will 
require ongoing training. Many new entrants will 
come from minority groups that historically have 
received less education.. New entrants in general 
need better basic skills, including reading, writing, 
arithmetic, and oral communication, as will many 
A*, -^ricans aheady in the labui force. In part because 
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American workers are so mobile, especially when 
they are youi^g, most companies offer training only 
sporadically, such as when intioducing new equip- 
ment. Moreover, few American workers voluntarily 
upgi ade their skills for job advancement. 

Our major trade competitors provide more and 
better worker training. Their governments offer both 
financial and technical support.to firms and workers 
for training. Oiu- competitors also provide better 
basic education. On average, young Americans have 
lower academic competencies than young people in 
several other industrialized countries. Moreover, in 
other industrialized nations, training and learning on 
the job are seen as a continuing need. More than ever 
before, the international economy pits the U.S. 
workforce against those in other countries. The 
worse the United States fares in this competition, the 
more American industrial competitiveness and liv- 
ing standards will slide. American companies can 
move some of their operations abroad; few Ameri- 
can workers have that choice. 

Over the long term, improving the educational 
system and developing more effective ways to help 
young people make the transition from school to 
work will be crucial to the Nation's continued 
economic success. Yet, people already at work will 
comprise a majority of the workforce over most of 
the next two decades. In the near term, their traimng 
will have the greatest influence on national competi- 
tiveness. Whil the need to improve the schools has 
been the focal point for much debate, policymakers 
have only recently begun to turn their attention to tht 
continuing training and education needs of em- 
ployed workers. 

Tiie U.S. Govenmient now does little to influence 
corporate training. With a few exceptions (e.g., 
small grants to demonstrate ways to imprvx'e the 
basic skills of workers), federally sponsored training 
programs focus on the unemployed or economi'* Jy 
disadvantaged. State governments provide only very 
modest direct support to corporate training in 
economic development programs, plus indirect sup- 
port through community colleges. 

New institutional stmctures will be needed to 
make affordable training available to employees of 
small businesses and other firms with limited 
resources. A variety of approaches, including indus- 
try training consortia, involvement of employer 
organizations in training. State assistance programs, 
loint labor-management programs promise to 
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enhance the scope and quality of training. Such 
efforts currently are very limited, however. 

For a slowly increasing number of businesses, 
training is becoming an integral part of competitive 
strategy — key to continued growth. When improv- 
ing their production systems, however, most Ameri- 
can firms focus on investments in hardware — 
equipment and physical plant — rather than on the 
people who will make the hiardware perform. When 
managers treat their workforces as adjuncts to 
technology instead of as capital assets, they fail to 
capitalize on employee skills and to reap the rewards 
that can come from blue-collar innovation. 

This assessment, requested by the Senate Labor 
and Human Resources Committee, the House Com- 
mittee on Education and Labor, and the Senate 
Finance Committee, examines employee training 
issues from the standpoint of maintaining a compet- 
itive workforce. The assessment analyzes the forces 
that are shaping training today, and describes the 
extent of current U.S. employer-provided training 
compared wiu\ that of our major competitors. The 
assessment aL examines trends in instructional 
technolog}' ant* their use in training programs. 
Finally, it pr^xnts options Congress may wish to 
consider to encourage employer-provided training, 
improve the quality and effectiveness of training, 
link training and technology assistance, and provide 
retraining to individuals for career advancement. 

THE CHANGING AMERICAN 
WORKPLACE 

American firms are competing with foreign rivals 
that are much more competent today than just a few 
years ago. The competitive pressure will only grow 
stroriger over the coming decades as more compa- 
nies in more parts of the world master the skills 
needed to export or to compete with imports in their 
domestic markets. 

Cost, quality, and flexibility determine competi- 
tive outcomes. Success in producing high-quality 
goods at low cost comes from highly developed 
production systems that effectively couple product 
and process design, work organization, and shop- 
floor management. 

Many U.S. firms lag behind their competitors in 
introducing flexible automated production systems 
that can offer the variety that consumers expect and 
the just- in-time deliveries that corporate customers 
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demand. American firms also lag in the i?organiza<- 
tion of work — and the worker training — needed to 
improve quality and flexibility. These problems 
show in the marketplace (e.g., ^vhen America's 
drivers purchase imported cars or when foreign 
bank:, underwrite bonds for American corpora- 
tions).* 

The higher the competitive standing of U.S. 
industries in the international economy, the higher 
will be average U.S. living standards. To pay wages 
commensurate with American living standards, U.S. 
firms must equal or surpass their foreign counter- 
parts in productivity or quality. And, the competi- 
tiveness of smal Ixms and the services matters even 
if their products do not trade internationally. Many 
of these businesses supply other firms that do export 
or compete with imports. Suppliers' costs, quality, 
and productivity directly affect those of their corpo- 
rate customers. As most new jobs in the United 
States over the next several decades will be in the 
services, the strength of service industries will be 
critical to living standards. Small firms of all types 
also will create proportionately more jobs than their 
total share of employment. 

Faced with ever more intense competition, U.S. 
firms are searching for strategies that offer sustaina- 
ble long-term advantages. While the mass produc- 
tion era has not ended, the rules for success have 
changed (see table 1-1).^ The changes summarized 
in table H and in the discussion below are in their 
early stages. A few American firms have already 
reorganized along these lines. Many others are 
taking tentative steps, experimenting with new 
approaches. Smaller U.S. companies, in particular, 
have been slow to grasp the new forces at work and 
their implications for training. 

Some American companies that have radically 
altered how they do work have emulated Japanese 
production systems, which depend heavily on moti- 
vated and capable employees to prevent or catch 
product defects. Japanese firms also seek stable, 
long-term relationships with smaller groups of 
first-tier suppliers that are expected lo be sensitive to 



customers' day-to-day needs. To be responsive to 
shifting market demands and provide more customi- 
zation for individual clients, Japanese companies 
also design products for ease and speed of manufac- 
turing. Finally, they emphasize employee involve- 
ment and job rotation backed up with substantial — 
and ongoing — training. American companies that 
have adapted this model have found that their 
workers can aciiieve levels of productivity and 
quality equal to the best in the world. 

U.S. multinational fhins must achieve produc- 
tivity levels equal or superior to their competitors 
abroad; everything else the same, such fimis will 
locate plants in countries where costs are lowest and 
productivity and quality highest. Multinationals are 
seeking to combine operations in the major indus- 
trial nations into a globally integrated whole while 
geographically dispersing design, development, pro- 
duction, distribution, and marketing (see chs. 3 and 
4). American workers might be expected to help 
schedule production to coordinate with foreign 
deliveries, or they may need to cooperate with their 
counterparts in factories overseas to solve quality 
problems. Globalization also can bring new 
workplace technology (e.g., computer networks for 
worldwide inventory control), rapid changes in the 
goods a factory produces, and ifrequent minor 
changes to accommodate national markets (e.g., 
labeling in local languages). 

At the same time, the United States has special 
significance for foreign multinationals. As the larg- 
est market in the world, the United States is a magnet 
for goods and investment from abroad. Any foreign 
firm that aspires to global success must be competi- 
tive here. This means jobs and opportunities for 
American workers. It also means that foreign-owned 
plants in the United States will continue to be 
sources of new ideas in production management. 
Foreign-owned consumer electronics firms intro- 
duced new concepts during the 1970s and 1980s; 
more recently U.S. auto assembly plants operated by 
Honda, Toyota, and other have been trendsetters in 
productivity and training. 



^OIA's ongoing assessmeni of Technology, Innovation, and U.S. Trade involves three reports on competitiveness in manufacturing. The first in the 
scncs analyzes the role of manufacturing m the U.S. trade deficit, see Paying the Bill. Manufacturing and America s Trade Defiat (OTA-rrEr390). For 
policies to restore the technological leadership m manufactanng, see Making Things Better. Competing tn Manitfactunng (OXA.-rrE-443). The third 
report, due in sprmg l99l, will examme the trade and industrial pohcies of Japan, other East Asian countries, and the European Commumty and theu 
possible relevance to U.S. compeutiveness. An earlier OTA report dealt w.Ji service industncs, sec International Competition in Services 
(OT<\-ITE-329). 

^A more comprehensive version of table Ul may be found in ch. 4 as table 4-3. 



6 ♦ WorkerTraining: Competing in the New International Economy 



Table 1-1— Changing Organizational Patterns In U.S. Industry 



Old model 



Now model 



Mass product'on» 
1950s and 1960s 



Rexible decentralization, 
1980s and beyond 



Overall strategy 

Low cost through vertical integration, mass production, scale • Low cost with no sacriHce of quality, coupled with substantial 
economies, long production runs. flexibility, through partial vertical disintegration, greater reliance 

Centralized corporate planning; ngid managerial hierarchies. on purchased components and services. 

• Decentralization of decisionmaking; flatter hierarchies. 



Production 



• Rexible automation. 

• With direct co sts low, reductions of indirect cost become critical. 

• Outside purchasing based on price, quality, delivery, technol- 
ogy; fewer suppliers. 

• Real-time, on-lino quality control. 

• Seip use of workgroups; multi-skilling, job rotation; few job 
classifications. 

• Delegation, within limits, of shopfk}or responsibility and author- 
ity to individuals and groups; blurring cf boundaries between 
labor and management encouraged. 

Hiring and human relations practices 

• Smaller core of full-time employees, supplemented with contin- 
gent (part-time, temporary, and contract) wori<ers, who can be 
easily brought in or let go, as a major source of flexibility. 

• Careful screening of prospective employees for basic and 
social skills, and tralnability. 

• Core workforce viewed as an investment; iTianagement atten- 
tion to qualfty-of-working life as a means of reducing turnover. 

Job ladders 

Internal labor market; advancement through the ranks via • Umited internal labor market; entry or advancement may 
seniority and informal on*the-job training. depend on credentials earned outside the workplace. 



Rxed or hard automation. 
Cost control focuses on direct labor. 
Outside purchases based on arm's-length, price«based compe- 
tition; many suppliers. 
Off-line or end-of-line quality control. 
Fragmentation of individual tasks, each speafied in detail; 
many job classifications. 

Shopfloor authority vested in Hrst-line supervisors; sharp 
separation between labor and n^agement 



Workforce mostiy full-time, semi-skilled. 
Minimal qualifications acceptable. 
Layoffs and turnover a primary source of flexibility; workers, in 
the extreme, viewed as a variable cost 



Minimal for production workers, except for informal on-the-job 
training. 

Specialized training (including apprenti'ceships) for grey-collar 
craft and technical worfcers. 



Training 



• Short training sessions as needed for core workforce, some- 
times rTX)tivati*ona' sometimes intended to improve quality 
control practices or smooth tho way for new technology. 
Broader skills sought for both blue- and grey-collar workers. 



SOURCE: Office of Technology Assessment, 1990, 



The new flexible decentralization model in table 
1-1 has two central O.dmes: 1) reorganizing produc- 
tion so that lot sizes can be smaller and production 
runs shorter with little sacrifice in efficiency, and 2) 
transferring decisionmaking authority downward 
and outward to semiautonomous divisions and/or 
the shopfloor. Both these trends are reinforced by 
U.S. industry's growing reliance on outside sources 
of labor (contract employees), expertise (engineer- 
ing services), and tangible inputs to producuon 
(purchased components and sub-assemblies). 

Those American firms that have redesigned 
their production operations most effectively have 
done so systemwide. The needed perspective en- 
compasses not only selection of machines and 
factory layout, but design of products for efficiency 
in manufacturing, appropriate allocation of tasks 
'*3'^"g P^^P ^ machines, and careful coordina- 
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tion of production flow. These firms are decentraliz- 
ing, flattening their management hierarchies, and 
purchasing more on the outside, all in the interests of 
cutting costs, improving quality, and responding 
more quickly to market demands. To be effective, 
these changes require substantial training for em- 
ployees at all levels. 

THE NEED FOR TRAINING 

Ivlany American workers are ill-equipped for 
the sweeping changes industry must make to be 
competitive. Their jobs may not have requued 
strong basic skills, teamwork, or higher order skills 
such as problem-solving. In the future, many more 
jobs will require these sldlls. But the need for 
training and retraining is not just a matter of 
meeting the needs of growing sectors, growing 
occupations, or companies hard-pressed by inter- 
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Gfowfng computer use means more workers need to 
develop their computer skills. This traini'»o facility is Jointly 
sponsored by a cooperative unlon-maMageinent program, 

national competition — ^it is critical throughout 
indf^ry it' the United States wants a high-wage, 
high-skill economy. 

Training for the Workplace of the Future . 

Nearly half of business investments for capital 
equiprnent now go for computers and ret ted tech- 
nologies. Personal con^uters and other inexpensive 
terminals collect data on the factory floor, track 
inventories, ahd help schedule pruduction. Statisti- 
cal process control reduces variance in production 
by tracking process parameters (e.g., temperature, 
pressure), over time and examining the trends in 
those parameters to determine the limits beyond 
which product quality begins to deteriorate. Computer- 
aMed design systems automate drafting and graphics 
and maintain databases of drawings and specifica- 
tions. While computer-integrated manufacturing re- 
mains a dream more than a reality, companies are 
slowly but surely learning to capitalize on flexible 
automation. Service finns rely more and more on 
decentralized computer systems for data processing, 
for tracking inventory and sales, and for delivering 
their products. 

To be used effectively, these technologies will 
require workers to learn new, very different 
skills. While some jobs become less demanding with 
automation, many others become more complex 
because of the mix of tasks assigned to workers and 
the speed of production (see box 1-A). Emphasis on 
quality and prevention of mistakes requires employ- 
ees to have a broader understanding of the produc- 
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tidn process. With statistical process control, for 
exaniple, machine operators may also have to enter 
data and construct and interpret control charts. These 
tasks may-require basic arithmetic skills as weU as 
an understanding of how one step in the production 
process relates to others. 

Companies with flexible design, development, 
and production systems rely on workers to 
anticipate possible problems, eliminate bottle* 
necks, avoid production shutdowns, and ensure 
quality. Increasingly these systems include continu- 
ous improvement (kaizen) programs that focus on 
cutting costs, improving quality, and reducing waste 
and scrap. Workers participate in group problem- 
solving meetings and employee involvement pro- 
grams. They need strong socid and communications 
skills to fit into a group, contribute effectively, and 
convey information about group actions orsngges- 
tions. 

Many American firms have found training 
employees for new technology more difficult than 
anticipated. Many workers ne^ to upgrade their 
basic skills before they can haudle other training. 
Narrowly focused training, common in the past, is 
likely to be ineffective in achieving corporate goals 
for implementing new technology when the context 
is the total production system. Moreover, problem- 
solving and teamwork are new objectives for non- 
manageria! training in the United States, and the 
most effective approachr^s have yet to be defined 
clearly. 

New forms of work organization push respon- 
sibility and authority downward in the corporate 
hierarchy, from line managers and staff engi- 
neers toward the shopfloor. Information systems 
bring business data previously restricted to manag- 
ers — incoming orders, unique customer require- 
ments, productionschedules, cost and sales projections^ 
directly to the factory floor. Shopfloor groups often 
must know how to interpret such information and 
apply it to their work. This change, more than any 
other, promises to fiindamentaUy alter traditional 
workplace hierarchies and to cieate a new set of 
training requirements* 

Job classifications are broadened, with tasks such 
as inspection and quality control, routine mainte- 
nance, and equipment calibration transferred to 
semiskilled workers. In the auto industry , for exam- 
ple, traditional U.S. assembly plants have 80 to 95 
job categories, compared with 2 4 in the U.S. 
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Box I'A—job Opportunities an 1 Skills: Growing Mismatch 

Wai automation and other teclinolof ical changes downskiU the workforce — naaking jobs simpler, less 
demanding, hence less deserving of wage premiums? Or will a higher skill workforce be imperative for using 
technology in wa>s that will enhance competitiveness, hence raising wages and living standards? Does the 
machine — ^particularly the compiner-automated machine in the factory or in the office — replace huma** skills, or 
extend and supplement them? 

Such questions have been debated for years. The only unambiguous answer is **yes and no." The scale and 
complexity of the Nation's economy, along with poor measures of skill, make other conclusions hard to def .id. 
And yet, what might seem an academic question has implications for training policy and for the careers of workers. 
This box summarizes findin.^s from later chapters (especially chs. 3, 4, and 6) concerning upskilling/downskilling 
questions, and tlte probable mismatch between the better job opportunities generated by the U.S. economy and the 
skills of much of tliC labor force. 

Neither Upskilling Nor Downskilling, But Both 

Teclmological innovations may raise skill;> needed for some jobs while stripping skill away from others. In the 
early years of numerically controllui (NQ machining, g^^nerating and debugging programs was quite difficult, and 
ty|}ically assigned to engineers or other specialists (see app. 4- A, ch. 4) Machining jobs were deskilled, in some cases 
to little more than machine monitoring. Today, preparing NC programs is easier, more like woddng with word 
processing equipment. Those machinists who now prep^ue their own programs (a few always have) find their jobs 
upskilled. The new skills are mental (planning a sequence of cuts and programming it^ rather than manual (set-up, 
gaging, tool shai:j..;ning). But eventually, most of the sm:pler NC programs will themselves be prepared 
automatically. People will handle only the exceptions — make decisions tliat cannot be left to an automated 
system— resulting in another round of deskilling. As this example suggests, the overall dynamics of cycles of 
downskilling, upskilling, and reskilling are not easily predicted ftom short-tei^ trends. 

A^at about the aggregate picture? To get a handle on futxa-e skill and occupational needs, it is useful to think 
of the economy as consisting of just two groups: traditional and knowledge-intensive sectors (see app. 3-A in ch. 
2). While the two groups now employ rou^rhly the came number of people, the knowledge-intensive sectors 
(mcluding high-technology ma»^»jfacturing, health services, ana busines.^ services) are growing more rapidly and 
will create more new jobs than tlie traditional sectors ^*.g., retail trade, personal services, traditional manufacturing). 

Of course, soirie jobs in the traditional sectors requ.Tie a great deal of know-how (e.g., the skilled trades'^ and 
many jobs in the knowledge-based sectors require httle ki.-)wledge or skill (hospital orderly). Moreover, jobs and 
skills in both sectv^rs are affec.ed by restructuring and automarion (e.g., ihe computerized systems used for ordering, 
mventory control, and on the sales floor in retailing). But the traditional sectors create low-skilled and low-paying 
jobs in larger proportion. More of tlie jobs in the knowledge-intensive s**ctors are technical, administrative, or 
otherwise specialized, they are likely to require education/training credentials for entry. In health care, for example, 
job and skill categories continue to expand, in part due to new technologies. Some familiar jobs have changed 
dramatically — technicians in pathology laboratories now woric with automated ujuipment alongside their 
microscopes, for instance — while diagnostic techniques hke magnetic resonance imaj,ing require new sets of skills 
for both maintenance and use. 

Mobility and Demogruphics 

The simplified two sector picture of the economy — one sector in which skill requirements change relatively 
slowly (in bv. *Ji directions), the other characterized by more *-apid flux — can nov; be contrasted wuh the labor market 
(also divided into two parts). As described in chapter 3, the lower tier of the labor marlxt consists of poorly paid 
occupations (e.g., clerk, custodian, waitress) that have not generally required much education. The upper tier 
mcludes managerial, admmistrative, technical, and professional or paraprofessional occupations (many though not 
all quite well paid, but most requinng education/trainmg credentials). The traditional sectors generate low-tier jobs 
in large numbers, along with some upper tier jobs. The knowledge-intensive sectors generate jobs in both tiers. 

At one time, people of abihty and ambition could, whh on-the-job experience, climb beyond the lower tier wUh 
relative ease. Today, specialized education or training may be required simply to enter a track promising upward 
mobihty. Many employers even screen applicants for jobs usually regarded as unskilled for credentials that suggest 
trainabihty. Relatively speaking, there will be fewer opportunities for people without credentials to prove 
themselves in the workplace and then to advance. 
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These shifts minor a population in which more and more Americans take some college courses. While the 
relation between years of schooling and job performance is loose, people who lack basic skills and/or the credentials 
to find a job that promises upward mobility will be left behind. In the years ahead, more young workers seeking 
entry-level jobs will be blacks and Hispanics who on average have received less education than whites. Some will 
be immigrants, with poor language skills. During the boom years of mass manufocturing, lack of schooling or poor 
basic skills were no handicap to getting a job in a textile mill or an auto plant. Today, they are. Automation and 
foreign competition have cut into blue-collar manufacturing jobs, and technological change has raised the skill 
requirements for many of those remaining. Many jobs in the services require employees at home in dealing with 
the public. Without substantial changes in the performance of the U.S. education and training system, the mismatch 
between jobs and job opportunities and the skills and abilities of the workforce will grow. There will be too many 
people who can qualify only for the least demanding of jobs, too many people who will not be able to move upward. 
There will be too few people with the skills needed to drive innovation and economic growth. 
SOURCE: Office of Technology Assessment, 1990. 



plants operated by Japanese automakers (at a mini- 
mum, production and maintenance workers). When 
group members rotate among jobs, multiskill train- 
ing becomes important. Job rotation not only adds 
flexibility (workers can help and cover for one 
another), it brings variety to t!.e workplace and helps 
morale. 

These changes also require new forms of 
management and professional training. First-line 
supervisors will spend more time on planning and 
coordination than direct oversight of production. 
They must be retrained to oversee work groups, 
which calls for skills in facilitating change and 
resolving conflicts. Supervisors and managers also 
need training in how to make the most effective use 
of retrained workers — ^how to follow up on worker 
training to ensure it transfers to the job, and how to 
help workers assume more responsibility. Product 
engineers and manufacturing specialists may be 
expected to join continuous improvement meetings 
and to act on suggestions from production employ- 
ees. These employees will require not only team- 
work training, but will have to accept new workplace 
roles. Training managers may also meet with corpo- 
rate strategic planning groups — a situation unheard 
of a few years ago and one to which executives may 
have trouble adjusting. 

Reorganizing along these patterns generally 
calls for good basic skills, a wider range of 
task-specific technical skills, and organizational 
training. The latter sets each individual's job in its 
overall context and demonstrates its importance for 
achievmg the company's goals. Such training is 
difficult to deliver effectively. 
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Globalization also means new responsibilities. 
Flexible organizations that must respond quickly to 
local market conditions carmot wait for decisions 
from the home office. Local managers must be 
trained and informed to make decisions themselves. 
Companies al jo may need to train their employees in 
other cultures and languages, both to better under- 
stand their competitors and to operate in foreign 
markets. 

These changmg skill needs pose special difficul- 
ties for smaller firms. American companies are 
seeking stable, long-term relationships with rela- 
tively small groups of first-tier suppliers. Xerox, for 
example, now purchases from 500 rather than 5,000 
suppliers. Today, suppliers may be expected to 
provide just-in-time deliveries and guarantee quality 
control (e.g., with their own statistical process 
control and continuous improvement programs). 
They may be asked to install computer-aided design 
equipment compatible with the manufacturers' to 
facilitate shared engineering databases and rapid 
exchange of technical information. Suppliers that 
hope to be part of such a strategic partnership must 
hire more engineers and technicians and provide 
additional training for their workers. A few suppliers 
get technical and training assistance from corporate 
customers, but most must fend for themselves. 

Training is not an end in itself, but a means to 
implement workplace change. With more tr.iining, 
workers find further learning easier and are better 
able to adapt to new technologies, processes, and 
organizational structures. Managers who recognize 
this and embrace the concept of continuous training 
have taken a major step toward continued competi- 
tive success. 
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Basic Skills in the Workplace 

Any nation expecting to attract or retain new 
model Industries of the sort discussed above must 
offer a flexible and trainable workforce. Many 
American workers — ^20 percent or more in some 
firms — are deficient in basic skills (reading, writ- 
ing, arithmetic, and communication). The problem is 
seldom illiteracy, but that workers need to upgrade 
their basic skills to cope with changing job require- 
ments. Workers need good basic skills to interpret 
and apply information in the workplace and to 
participate in both formal and informal training. 
Many firms have faced delays in implementing new 
technology or work practices (including training) 
until they upgraded their employees' basic skills. 
Woikers without sound basics will find it increas- 
ingly difficult to advance beyond entry-level posi- 
tions or to change jobs. (Ch. 6 discusses basic skills 
issues in detail.) 

A 1986 survey of adults aged 21 to 25 found 
that 20 percent have not achieved 8th grade 
reading levels, and 38 percent cannot read at the 
ilth grade level. Many job-related reading materi- 
als (e.g., manuals) require 10th to 12th grade reading 
skills. Although some can be rewritten at lower 
proficiency levels, technical or complex information 
is difficult to convey at such levels. 

An unacceptably high number of young adults — 
half or more— are not good at quantitative 
problem-solving of any complexity. While only 7 
percent in the 1986 survey were unable to perform 
simple arithmetic operations (e.g., adding two en- 
tries on a bank deposit slip), around 35 percent were 
unable to reach the correct answer when the addition 
was part of a problem in which judgment had to be 
exercised to determine which numbers were rele 
vant. Even among those with 2 or 4 years of college, 
39 percent were unable to figure the cost of a 
specified meal from the prices on a menu, and 
determine the tip and correct change from a restau- 
rant check. 

The basic skills needed to perform job-related 
tasks can be quite demanding — more so than those 
needed in school. Workers often have to apply what 
they have read immediately or risk production 
problems or downtime. They also need to be able to 
ask questions and monitor their own comprehension 
when reading on the job, in part because they need 
^ recognize and s^ek clarification of incorrect, 
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misleading, or extraneous information. Thus, the 
concept of basic skills is enlarging to encompass 
problem-solving, the ability to adapt existing knowl- 
edge to new situations, and effectiveness in group 
interactions — skills traditionally associated with 
management. While some workers with limited 
education are excellent at these higher order 
skills, strong basics always help. 

The costs of basic skills deficiencies are quite 
high for American companies. Although accurate 
estimates do not exist, the direct costs in lower 
productivity may include ruined parts and equip- 
ment, wasted material, and health and safety risks. 
Administrative costs for screening and hiring new 
employees also can be significant. 

Companies would prefer not to have to upgrade 
employees' basic skills. The presence of a well- 
educated labor force is often a factor in firms* 
location decisions, whether domestic or overseas. 
Firms also can use technology to replace or deskill 
jobs to compensate for workers' inadequate basic 
skills. Many workers with poor basics learn to cope, 
often developing practical solutions to problems that 
would stump them if presented outside the job 
context (e.g., on a vmtten test). Not all of these 
options are available to every company, however, 
and they do not necessai'y fiirther overall competi- 
tiveness. 

Only a few U.S. companies now offer in-house 
basic skills training. Many large or medium-size 
companies test job applicants for basics and most do 
not hire those who faJ. Other companies offer 
remedial programs in sklUs basic to specific jobs 
(e.g., blueprint reading, accounting principles). Still 
others may encourage workers to enroll in free 
Courses offered by public agencies, but active 
support (e.g., giving employees paid release time) is 
rare. The total funding that employers, government 
agencies, unions, and workers dedicate specifically 
to improving employees' basic skills has never been 
accurately estimated. However, it probably does not 
exceed $1 billion per year. This compares with 
estimated total annual industry expenditures for 
formal training of $30 billion or more. 

For many years. States have offered basic adult 
education, partly supported by Feueral programs. 
Some States support workplace basic skills im- 
provement activities with o^her kinds of customized 
industrial training programi' (see discussion of the 
State role in providing training, below). 
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Recently, several workplace-oriented basic skills 
programs based cn partnerships among j.c; crnment, 
employers, and/or unions have emerged. These 
include workplace literacy demonstration project 
funded by the U.S. Departmer*s of Educatioxi and 
Labor. Major expansion for workplace programs has 
been proposed in the 101st Congress as part of 
comprdiensive adult literacy legislation (see discus- 
sion of policy options, below). 

Workplace pro grams need to take into account the 
various levels of proficiency among workers. People 
with the most severe problems — who read or write 
at the 6th grade level or below — ^necd extensive 
individualized help. Workers who need to upgrade 
basic skills benefit from programs that use 
work-related materials. The more successful wodqplace- 
orientcd programs encourage transfer of learning 
back to the j-'b by developing and using materials 
and tasks that relate to the learner's job (e.g., 
teaching arithmetic via blueprint reading). Such 
customized workplace programs are still rare, how- 
ever. 

Basic skills programs often can be enhanced 
through well-designed courses delivered via com- 
puters or other forms of instructional technology 
(see chs. 6 and 7). High-quality technology-based 
training takes less time to deliver than traditional 
classroom instruction, with equivalent or better 
learning gains and transfer to the job. Moreover, 
many workers like computer-based or interactive 
video instruction. Relatively little courseware now 
available is targeted toward adult learners, however, 
or toward workplace-oriented skills. 

There is a clear need for more research, 
evaluation, and dissemination of findings on the 
most effective ways to upgrade basic skills. Not 
only would this aid firms in establishing their own 
programs, it would help policymakers determine 
how much public workplace-oriented efforts should 
depart from the traditional model of adult basic 
education. 

Working definitions of the basic skills needed 
in a competitive economy will continue to broaden. 
Training employees in competencies such as cooper- 
ation and teamwork — skills rarely stressed explic- 



itly in the educational system — can be expected to 
be a more frequent r ;quirement in many firms. 

Labor Mobili^j and Changing Demographics 

The U.S. labor force has changed dramatically 
over the past decade. The baby boom entrance 
bulge is past, and overall labor force growth has 
slowed. The civilian labor force ^ew by neaily 3 
million people each year during the late 1970s, but 
only by about 2 million annually during the late 
1980s. Labor force participation has reached a new 
peak, with 67 percent of all Americans aged 16 and 
over working or actively seeking jobs; previously, 
labor force participation had remained stable for 
years at 58-60 percent. The increase is due primarily 
to the entry of women into the workforce; nearly 
twice as many women were working in 1989 as in 
1969. The fraction of the workforce with part-time 
jobs increased from about 15 percent in the mid- 
1960s to more than 20 percent in the mid-1980s. 

The overwhelming majority of people who will 
work in American industry at the beginning of 
the next century are working now.^ In the next few 
years, the labor force will have fewer new entrants, 
and many entrants will be minorities or immigrants — 
groups that have been underserved by the educa- 
tional system. Overall, the labor force wUi continue 
to be overwhelmingly white. Through the end of the 
century, women will account for nearly two-thirds of 
employment growth. There will be fewer younger 
workers (aged 16 to 24), although by the mid-1990s 
this age group will begin to grow as the baby 
boomers' children begin entering th^ labor force (see 
table 1-2). 

While labor force growth has slowed, labor 
mobility still is high. Americans change employers 
and occupations more frequently than workers in 
other advanced industrial economies. People move 
from job to job; entrepreneurs start new companies, 
with varying success; existing companies grow, 
promote people, transfer them. American companies 
must more or less continuously integrate new 
erhployees into their organizations. At least 15 
percent of the labor force may need some new 
training each year simply because of mobility. 
They will not necessarily get it — ^mobility makes 
employers reluctant to train their employees. Many 



^The Bureau of I^bor Suitisucs estimates that A^orkcrs from the 1 988 labor force will comprise 70 percent of the year 2000 workforce. The estimate 
depends in part on retirement decisions of workc s and other variables. Judging from the age distnbution of workers in table 1-2, the estimate could be 
low. 
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Table 1-2— The Changing Labor Force: 1976-2000 



Labor forco share (percent of total) 

1976 1988 20C0* 



Blacks 9.9% 10.9% 11.7% 

Hispanlcs 4.4 7.4 10.1 

Asians and other minorities 1 .9 3.0 4.0 

Young workers, all aged 1 6 to 24 24.3 1 8.5 1 5.9 

Aged 25 to 54 60.8 69.0 71.3 

Older workers 

All aged 45 to 54 17.7 15.7 21.8 

. All aged 55 and over 14.9 12.4 12.3 

Wbnien (all) 405 45^0 47.3 



Total number of workers (million) 96.2 121.7 141.1 



bureau of Labor Statistics moderate growth scenaHo. 

SOURCE: Howani N. Fullorton, Ji., "Now Labor Forco Projoctions, Spanning 1988 to 2000/' Monthly Laocr Revfew, Novsmber 1989, table 1, p. 4. 



firms try to get by with little or no iraining for new 
hires. Many firms also are reluctant to train older 
workers (age 45 and up). As baby boomers enter 
middle age, the United States also will need to find 
ways to keep a slowly aging workforce up-to-date 
and flexible. 

Small enterprises have accounted for about 35 
percent of total U.S. employment in recent years. 
But hundreds of thousands of these small firms 
appear, grow, and die each year, contributJng to U.S. 
labor mobility. Over the next two decades, small 
firms w'Jl create more jobs than their share of 
employn^ent might suggest. They face special prob- 
lems in training. Many lack experience in training 
and often the lesources to develop expertise or to pay 
for outside training. Further, these companies typi- 
cally experience higher than average rates of turn- 
over, and therefore are reluctant to invest in their 
emf yees. Small firms rarely have enough people 
who need training at any one time to justify a 
focused training effort. Public policies have pro- 
vided little help in solving small firrr ^ training 
problems. 

Retraining for older workers will become more 
important as the workforce ages. Average retirement 
ages have been declining m most industrial tiations; 
companies continue to encourage early exits and 
tailor most training for workers farther from retire- 
ment. Programs initiated under the Olacr Americans 
Act and Job Training Partnership Act have success- 
fully placed older workers in jobs, but these pro- 
grams offer no incentives to firms to train their older 
employees. The aging of the U.S. workforce will 
force both corporate officials and government 
policymakers to pay more attention to training 



for older workers and to capitalizing on their 
skills and experience. 

Immigrants accounted for 22 percent of labor 
force growth between 1980 and 1987 — more than 
twice their contribution during the 1970s when the 
labor force as a whole grew very rapidly. Immigrants 
are projected to account for an even higher portion 
of labor force growth over the next decade. While 
many are highly skilled professionals, such as 
engineers and doctors, roughly 33 percent have only 
an elementary school education and 13 percent have 
not progressed beyond the 4th grade. As many as 17 
percent speak no English at all. Wi±out basic skilfii 
upgrading, these people will be stuck in low-paying, 
unskilled jobs 

Younger American workers switch jobs more 
frequently than older workers. Because younger 
people are so mobile, larger firms tend to hire only 
those with 3 to 4 years stable work experience for 
career jt/dth jobs and most employers are reluctant to 
provide young workers with much training. Good 
training early can help motivate younger work- 
ers to continue learning — on the job and off — 
throughout their careers. 

Nationwide, about 85 percent of workers are high 
school graduates, but the rate is lower among 
minority groups (see table 1-3) and as low as 50 
percent in some geographic areas. Even among those 
who graduate from high school, however, the bottom 
third academically are poorly prepared for work. 
Groups with the most formal schooling have the 
lowest incidence of unemployment. Educational 
level also is seen as an important indicator of 
receptiveness to learning when workplace tech- 
nologies c^re changing rapidly; better educated 
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Table 1*3— Educational Credentials of 
Employed Workers* 





Not a high 




One or rrwre 




school 


High school 


years of 




graduate 


o'ply^ 


college 






39.8% 


44.4% 






42.4 


34.8 






33.5 


27.4 



^Employed ouring March 1968. 

^Indudos thoso wHh loss than 1 year of colloge. 

*Non-Hispanic whites only. 

SOURCE: George Silvestri and John Lukasiewicz, "Projection. 'Occupa- 
tional Employment, 1988«2000 " Monthly labor FiAvisw, No- 
vember 1969, table 10, p. $3. 

workers are viewed as more likely to know how to 
learn. Moreover, while U.S. workers* average num- 
ber of years of schooling has risen, actual academic 
competencies of high school graduates have in- 
creased only marginally. Students in competitor 
nations score higher on academic skills tests than 
American students. 

The United States also does not seem to be 
doing as much as our competitors to prepare 
non-college bound youth for the v/orkworld. 
Graduates of secondary vocational education pro- 
grams in this country often find their skills ill-suite4 
to the workplace because the rapid pace of techno- 
logical and organizational change in modem firms 
htes outpaced curricula. 

The best vocational education programs can 
produce graduates well-prepared for the modern 
workplace. These programs emphasize both practi- 
cal and theoretical skills in a setting where students 
work together. They also typically involve access 
to — or ablend of — ^vocational and academic courses. 
Students can be taught basic skills such as arithmetic 
quite effectively within the context of vocaiional 
courses such as drafting. Employer involvement 
adds relevance to today's workplace (e.g., through 
assistance in curriculum development), as do red- 
world work experiences such as cooperative educa- 
tion or internships. Congress is considering legisla- 
tion to encourage more vocational programs to adopt 
best practice approaches (see discussion of policy 
option 6 below and in ch. 2, and ch. 8). 

Growth in jobs willbe highest in the South and the 
West Particularly in these regions, the mismatch 
between the capabilities of job seekers and the 
needs of the local economy will continue (see box 
1-A). The only way to cure this mismatch is through 
better education and training, paiticularly for niinor- 
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ities, women, older workers, and people from rural 
areas and inner cities. 

Training and Human Resource Practices 

Current human resource practices in most 
American firms place a low value on training. 
Many firms try to hire people with the skills they 
need rather than develop current employees* skills. 
Large firms do extensive screening, including tests 
and interviews, to measure prospective employees* 
skills. Firms that have reorganized to emphasize 
multiskilled work groups also test for higher order 
skills and performance in a group setting. People 
who do not pass arc not hired. Larger firms often can 
pay above average wages to get the skills they need. 
When implementing new technology or processes, 
they can afford to — and sometimes do — ^hire new 
employees with the needed skills. Current employ- 
ees with outdated skim or who have trouble 
adapting to new conditions may not be retrained or 
retained. 

Small firms' access to new hires with good 
skills is much more limited. These companies 
usually pay less and cannot screen prospective 
employees extensively. When introducing new tech- 
nology, smaller firms typically add new tasks onto 
existing jobs, with training provided infomially or 
by the equipment vendor. These approaches seldom 
prove adequate, making it more difficult to capital- 
ize on the investments. 

When times arc bad, companies often slash 
their training budgets. Few firms evaluate tb.e costs 
and benefits of their training programs, either in 
terms of job perfomiance or business outcome. Thus 
they have trouble justifying continuing their training 
programs during bad times. Moreover, most Ameri- 
can firms of ill sizes respond to economic dov/nturns 
by laying off employees. 

Some U.S. firms do retrain and redeploy their 
workers when they reorganize rather than laying 
off one group and hiring another. This strategy 
can be cost-effective. Reorganization and restruc- 
turing for increased ^competitiveness require em- 
ployees who understand corporate goals and believe 
themselves important to achieving those goals. But 
employees will not feel committed to corporate 
goals if they believe their ^m-ployer wiU respond to 
the next generation of automation or to economic 
dovmturns with immediate layoffs. Moreover, re- 
training and redeploying employees (e.g., assigning 
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Reorganizing wor!< to oncourago omployoe Involvement 
can fnnprove morale and productivity. 

them routine maintenance tasks) during slow times 
can be more cost-effective than laying them off and 
then rehiring them at the end of the slack period, 
particularly if many move on to other jobs. 

A few companies have even begun to use 
downturns to provide concentrated training on 
company time. These firms believe that the up- 
graded worker skills will improve productivity and 
competitiveness when demand picks up again. 

Relying more heavily on contingent workers 
(including contract labor and services) makes it 
easier to retain a core workforce if sales slump, but 
managers must balance this against the difficulty of 
integrating contingent workers into the organization 
when markets are booming again. Growing use of 
contingent workers poses special challenges, as 
these workers may not receive the training and 
benefits given to core workers. 

It is difficult for firms to justify changing their 
human resource practices without understanding the 
relative costs and benefits. For training, in particular, 
such benefit/cost evaluations are necessary not only 
to provide a basis for corporate decisions about the 
level of invesltoent in training, but to target the 
investments at specific business needs, to weigh 
alternate delivery systems for cost-effectiveness, 
and to improve the quality of training. 
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If new practices in workplace organization and 
training are to become a permanent part of the 
American, industrial landscape, it will be because of 
top management understanding and commitment, 
backed up with funding. A 7-year business expan- 
sion has made it relatively easy for American 
industry to invert in training and experiment with 
innovations in production. The test will come in the 
inevitable downturn. Executives need to grasp what 
training can and cannot accomplish, and how 
reorganization and restructuring Lacked up with 
training can help their firms compete. Without 
direction from the top, mertia will prevail. 

TRAINING APPROACHES: 
THE UNITED STATES AND 
OUR FOREIGN COMPETITORS 

Corporate training in the United States is 
delivered unevenly across firms and ainong 
workers. On-the-job training — the kind most U.S. 
workers receive — usually is informal and unstruc- 
tured, consistiug of experienced vorkers showing 
newer employees how to carry ouv tasks. The U.S. 
Goveriunent has little influence on training of 
employed v/orkers; Federal programs focus on tbe 
unemployed and ecoiio:^ically disadvantaged. State 
support for industrial training is limited, though 
growing. Other nations, including' vvest Germany 
and Japan, have more effective public and pri- 
vate training systems than the United States (see 
table 1-4). These competitor countries provide more 
training, take a much more systematic approach to 
training, provide government support for it, and train 
their workers to higher average standards. Box 1-B 
compares U.S. and Japanese training programs in 
automobile plants as an example. 

In the sections below, American training practices 
and programs — by firms, for workers, and by the 
States — are first discussed. This is followed by 
analysis of foreign training practices, especially in 
Japan and West Germany. 

Corporate Training in the United States 

Reliable estimates of the extent and cost of U.S. 
worker training do not exist. The few company 
surveys that have been conducted have had very low 
response rates. Only a few large firms keep track of 
training expenditures and they account for training 
costs in very different ways. Estimates based on 
worker surveys depend on employees* recall of 
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Box I'D — Training in U.S. and Japanese Automobile Assembly Plants 

Creative engineering abroad has meant heavy pressure oa American firms to follow suit (c.g., automobiles with 
muliivalve engines, electronically controlled transmissions, and antilock brakes). Not only must companies bring 
these technologies to market quickly, they must uo so with minimum risk of recalls or product liability suits. This 
places a greater burden on workers to maintain quality. Training is a critical factor in achieving this goal. 

Figure 1-1 compares annual hours of training per employee for Japanese auto assembly plants in Japan (J-.' , 
Japanese-owned plants in the United States (J-U.S.), and U.S.-owned plants in the United States (U.S.-U.S.). As 
shown in the figure, autoworkers in JJ plants get more than three times as much training each year as workers in 
U.S.-U.S. plants. The differences are even more striking for newly hired workers (figure 1-2). New employees in 
J-J plants get more than 300 hours of training in their first 6 months compared with fewer than 50 hours for U.S.-11.S. 
plants. 

In pre-emoloyment screcnmg, Japanese automakcn* value willingness and ability to learn more highly tlian 
previous expcr*., ice or specific skills. Their training programs emphasize mdividual and group responsibility along 
with job skills. U.S. automakers look more for experience and ^ \i training tends to stop with narrow technical skills 
for craft workers and brief on-the-job sessions for unskilled /kers. 

Japanese automakers combine just-in-time production with caniinuous improvement and quality circle 
programs. Their work organization is built around semi-autonomous groups with substantial trainmg and careful 
attention to shopfloor management. Work groups serve as vehicles for communication between factoiy floor and 
engineering to help achieve design-for-manufacturability. In contrast, workers in U.S. plants nave narrowly defined 
responsibilities. Organizational barriers still impede information exchange among product design, manufacturing 
engineering, and the shopfloor. Not surprisingly, Japanese auto manufacturers achieve higher productivity and 
quality levels than their U.S. counterparts. 

SOURCE' Jolrn F. Krafcik, •'Training and il»c Auto Industiy. Intern;* lonal Comparisons/* report prepared for tlic Office of Technology 
Assessment under ecntractN3-19lO, Fcbnjaiy 1990. 



Figure 1-1— Annual Hours of Training Per Employee, 
Automobile Assembly Workers 
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training events, which may be unreliable. Employers 
more often train workers informally on the job than 
in formal settings, and it may be difficult to 
differentiate between training time and work time. 
Therefore estimates of total employer investment in 
training vary greatly (see ch. 5). 
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Figure 1-2— Hours of Training, Newly 
Hired Automobile Assembly Workers 
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The few data available suggest that U.S. em- 
ployers' investments in. formal training arc be- 
tween $30 billion and $44 billion annually. This 
range is equivalent to 1.2 to 1.8 percent of total 
private sector worker compensation ($2.4 triUion in 
1988), 0.61 to 0.9 percent of 1988 gross national 
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Table 1-4— Worker Training Compared 
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academic high schools 
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assumed by employers 


Universally available 
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Vocational high schools 
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Employe r-provlded training 
extent Largely limited to 
managers and 
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Widespread at entry 
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for promotion 


Widespread 


Limited; employers rely 
on public vocational 
institutes 


Quality 


Wide range; some 
exceHoit, but more often 
weak or unstructured 


Very good 


Very good 


Generally poor 


PiMo policies 


Federal role very 
limited; State aldtc 
employers growing 


Govern apprenticeship; 
encourage continuing 
training 


Subsidies encourage 
training by small firms 


Directive — some 
employers resist 
polides 



SOURCE: Offica of Technology Ai*o$snwnU 1990. 

product, and 10 to 14 percent of the national 
investment in primary, secondary, and higher educa- 
tion in 1987. Some companies spend much more on 
training, such as IBM and Xerox (4 percent or more 
of payroll), and Motorola (2.5 percent of payroll). 
Informal training may cost firms as much or more 
than formal, but the costs (e.g., lost production 
during trying) and the benefits (improved quality 
or productivity) are difficult to tic directly to training 
and impossible to quantify. 

Only about 35 percent of workers recalled taking 
skill improvement training in their current job, 
according to a U.b. Department of Labor study.** 
Professionals (e.g., lawyers, teachers, engineers) are 
the most likely to get continuing traimng fur their 
jobs (see figure 1-3). Technicians are next mos^ 
likely to get upgrade training, followed by r.xecu- 
tives and managers. Shopfloor and other blue-collar 
workers are le»s likely to receive such training in the 
United States. 

U.S. employer.s are reluctant to provide train- 
ing for several reasons. Many fear that employees 
vail leave for better jobs and the firm wiU lose its 
trainmg investment. Otliers lack expertise in training 
or have had unhappy experiences with poorly 
conceived training programs. Senior managers may 
not plan well enough for training when introducing 



new teclmology or process changes. Production 
managers are often reluctant to disrupt operations by 
releasing employees for draining. 

Larger firms are more likely to provide formal 
traming than smaller ones. Large firms typically 
have lower labor turnover and more money for 
training. Moieover, they find that training tends to 
be associated with lower labor turnover. 

Some large firms with organized training pro- 
grams provide new hires with formal training — a 
preliminary to on-the-job training. Formal training 
may cover technical skills (both task-specific and 
generic) and workplace hazards. Some firms orient 
new employees on company policies, customers and 
product lines, and the firm's plans for the future. The 
purposes are to encourage employees to take respon- 
sibility and link workplace tasks to the company's 
overall goals, and to build loyalty to the organiza- 
tion. 

Small firms are more likely to employ workers 
who have less education, or who are older or yoimg. 
Jobs in small firms often involve a variety of q^ -*^c 
different tasks. Lacking training budgets, small 
firms usually try to develop employee skills through 
unstructured informal training, which varies widely 
in quality. Those smaller firms that do invest in both 



*nic study was biscd on information obtained from special qucsUoas in the 1983 Current Population Smvcy, it has not been repeated since ihea 
LgMax I-. Carey. How Workers Get Their Traimng, Bulletin 2226, VS. Department of Ubor, Bureau of Labor Statistics, March 1985. 
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Rgure 1-3— Upgrade Trafninn by Occupfttion 
(percent of workers reporting upgnde training In their current Job)* 
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SOURCE: Max Car«y trxJ AUn Eck, Homt (Vbr^trr TTiWr Trafnhg (WttshlnQtoa LX): U.S. D«piirtm«nt of Ubor, 
BUTMU of Labor StatisUcs. 1Q85). pp. 18-19. 

and not always those who will actually operate the 
new equipment. 



fonnal and infomial training usually have a strong 
management commitment to trairing. 



In addition to in-housc training, U.S. wo±ers get 
training from many sources, including equipment 
vendors, private training ccnsultaiits, community 
colleges and other educational institution^ union 
programs, and technology-based courseware (e.g., 
computer-based training). U.S. firms' purchases of 
training ^om outr-ide resources are estimated to total 
about $9 billion per year. 

Only the vendor may have the expertise to train 
workers to use and maintain new equipment. Equip- 
ment vendors are not in the training business, 
however. They typically design courses to highlight 
a product's features rather than to prepare trainees 
for possible problems. Downtime due to employees' 
lack of skills can offset the gains in productivity that 
would otherwise result from new equipment. Ven- 
dor training also tends to reach only a few workers, 



Regardless of the sourc ), tiaining often docs not 
transfer to work. Training is more effective when 
it is quickly reinforced on the job. S^acccssful 
learning often occurs in practical and coUaborative 
job settings, such as ;::pprenticeship, where the 
cc^ncepts learned aic applied to daily tasks. Training 
also is morsu effective when developed as part of ^ 
overall strategy linked to corporate goals. 

Training technology can dch'ver quality on- 
demand instruction. Simulator?, for example, caii 
train woriters to fix a wide range of maUunctions 
safely and without ^uipmcnt downtime, tmbeddcd 
training is valuable for malfunctions that occur 
infr^u^^ntly and in situations where it is either 
impossible or not cost-eftective to train everyone in 
all operational characteristics.^ 



3Pmh«M<^ fftning << r /^rrift^ >Hat <t an Integral rr>m^i>nt nf a pttvitigt nr <y4f <>m An mmpl^ wrttiM y m tw^ ^tiifv> HL<pl>y parv>l with m Al»^ntm 

duu sbows the location of AmalAinctioa and a liit of the $tq>s needed to fix it 
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InstmctorexplaJnIng programmable controller to 
Alcoa employees. 

Training quality also is directly affected by the 
expertise of training professionals and courseware 
developers. Many entrepreneurs are attracted to this 
low-overhead business with potentially high earn- 
ings. Some are highly knowledgeable training pro- 
fessionals that produce quality products; some hype 
**new age' ' training methods whose effectiveness is 
unprovea* a few are con artists. 

Training and Workers' Careers 

Training is important nof only to companies, but 
also to individuals (see ch. 8). More than half (55 
percent) of workers in the Labor Department study 
cited above said that they needed some specific 
training to obtain their current job. Most got the 
training at a school or informally on the job. Not 
surprisingly, nearly all professionals needed qualify- 
ing training, as did 85 percent of technicians, and 
most managers. Nearly two-thirds of those in the 
craft and skilled trades also needed training to 
qualify for their cunent job. The proportions vary 
not only by occupation, but also age, race and 
educational background. Minorities receive a dis- 
proportionately small share of training. Employers 
are hesitant to train young workers (aged 16 to 25) 
because of their mobility; older workers also get less 
training than their share of the workforce 'ght 
suggest. Those with the most education to begin 
with get or take the most traiaiag. 

Increased compctitive.pressures and the resulting 
restructuring of the national economy have made 
PiV^" and income less secure. Moreover, in many 



mdustry sectors, career ladders within companies 
have become fewer. Many manufacturing finns, for 
example, have cut back on the number of first-line 
supervisors — jobs often filled in the past by promo- 
tion of production workers. 

People who do not have the appropriate blend of 
educational credentials, training, and experience 
will find it increasingly hard to win promotions and 
pay increases. The skiUs and abilities needed to gain 
entry onto an upward track tend to be broad and 
general, associated more with formal education than 
on-the-job training and experience. It will be more 
difficult than in the past for people without educa- 
tional credentials to demonstrate through on-the-job 
performance that they deserve a chance to move 
upwards. The U.S. training system will have to 
begin delivering both task-specific skills and the 
broader probiem-soiving and social skills tradi- 
tionally associated with managerial work if the 
systtm is to serve both workers and industry 
effectively. 

The training workers get in fibrm- or equipment- 
specific skills may not transfer to other jobs. 
Employer-supported programs leading to formal 
credentials (e.g., apprenticeship, associate degree 
programs) are more transferable than other types of 
training. But, transferable training is hard to get. 

At the post-secondary level, community colleges 
and other institutions offer widespread opportunities 
for vocational training. As these institutions work 
more closely with employers on customized train- 
ing, their vocational curricula may become better 
riiatched with local labor market needs. At the same 
time, post-secondary vocational education should 
provide students wifli broad transferable skills. 

Adult education is one of the strengths of the 
U.S. system, although under 15 percent of all 
adults participate in any year. About two-thirds of 
participating adults take courses for job-related 
reasons, with employers paying for nearly half of 
these courses. Other countries also stress adult 
education. One-fourth of adult Canadian workers 
participate in adult education. Japan has an effective 
adult education system, with many companies en- 
couraging or reqmring employees to attend night 
classes or take correspondence courses. The Japa- 
nese Govermnent offers subsidies to employers who 
offer financial incentives to workers taking such 
courses. 
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The United States has long ranked near the 
bottom among industrialized nations in the num- 
ber of workers who have completed apprentice- 
ships* The total number of apprentices has remained 
about the same (300,000) over the last decade while 
the workforce has grown by 20 percent. Only 0.16 
percent of the U.S. civilian workforce currently 
participates. By contrast, a majority of the West 
German labor force has completed an apprentice- 
ship. U.S. apprenticeship is highly concentrated in a 
few occupations; over half of diose in registered 
programs work in the unionized construction indus- 
try.^ 

Apprenticeship traming is high in quality as 
measured both by workers' wages and productivity, 
and there is new interest in revitalizing the U.S. 
apprenticeship system. The apprenticeship model, 
combining classroom instruction with hands-on 
practice and skill-building, is a very effective 
approach to technical training. Because it relies 
heavily on informal but structured on-the-job train- 
ing, which is the predominant training method in 
smaller companies, apprenticeship is particularly 
well-suited to these firms. 

The major barrier to the creation of nonunion 
apprenticeship programs is financing. U.S. ^pren- 
tices typically take evening classes two or three 
times per week, as well as receiving on-the-job- 
training, over a 3- or 4-year period. The formal 
instruction alone averages $2^00 per apprentice 
annually in some crafts. A sing^ firm may be 
unwiUitj or unable to support such extensive and 
expensive training. Industry associations could over- 
come this barrier by soliciting voluntary contribu- 
tions from member firms to support apprenticeships. 

The U.S. Department of Labor (DOL)is examm- 
ing ways both to strengthen traditional appspentice- 
ships and to introduce the concept in industries that 
have not been active participants in the past. DOL 
calls the latter effort structured worlqplace learning. 
It includes various combinations, of classroom and 
on-the-job training leading to a pv. *able credentia!. 
DOL launched several pilot projects to demonstrate 
the concept in banking, health care, and small 
business in 1989. If successful, these demonstrations 
could encourage more employers in more industries 
to try similar programs in the future. However, DOL 
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Apprenb'ce practices welding while others observe. 

lacks the resources to strengthen traditional appren- 
ticeships. More fund*ng is needed at the Federal and 
State levels to improve outreach programs. 

Providing transferable skills also is a thrust of 
many joint union-management training activities. 
Although unions represent a small and declining 
share of the labor force (from a peak of 35 percent 
' fnonagricultural workers in 1954 to 16.4 percent in 
1989), they are still important in workplace 
training and in retraining displaced workers. 
Successful joint unl^n-management training initia- 
tives exist in both the automobile and telecommuni- 
cations industries In 1989 alone, five of these 
programs had a total of about $324 million available 
to support training activities. Enrollments ranged 
n-om 16 percent to over 50 percent of the 709,000 
eligible workers. Most instruction is offered outside 
of regular working hours at the plant site. It typically 
focuses on topics such as basic skills, health and 
safety, computer literacy and career and financial 
planning. Some training, however, is keyed directly 
to the workplace (e.g., offering basic arithmetic 
instruction off-hours to help workeis taking statisti- 
cal process control training,on company time). 

As with corporate training generally, joint union- 
management programs are of mixed quality and 
have not been evaluated rigorously. Efforts have 



^Undcr the registration system operated by the Federal Bureau of Apprenticeship and Training and by State Apprenticeship Councils, apprenticeship 
^^^ms may be sponsored by either a single employer or a group of employers, either unilaterally or jointly with a union. 
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begun to educate local training committees about 
techniques for design, delivery, and evaluation, and 
to encourage outside course evaluations. Joint train- 
ing and teamwork programs have shown measurable 
benefits, nonetheless, including lower production 
costs, increased uptime, and expanded output with- 
out investments in more modern equipment. 

Older workers have even less access to on-the-job 
training and outside courses and programs than 
younger workers. Training declines with ape within 
the older worker population, in part because employ- 
ers believe they will not recoup their training 
mvestment before a worker retires. Many managers 
and executives also rate older workers low on 
flexibility and adaptability. Yet older workers also 
are perceived as having a strong work ethic and good 
work habits; they also change jobs less often than 
young workers. 

The increasing proportion of older workers in 
the labor force makes it important both to 
prepare this population for technological change 
and to understand how advancing age affects job 
performance and learn how to compensate for 
any negative effects. Despite gradual physiological 
changes (e.g., reduced sensation and perception, 
motor control, and memory), age-related declines in 
performing traditional tasks in most occupations 
seem to be slight. Efforts to compensate can focus 
either on the worker or on the job. Older workers* 
health — and job performance — can be improved 
through company-based health promotion and aware- 
ness programs. Traming can compensate for some 
age-related deficits. Jobs also can be modified to 
facilitate retention of older workers. 

Most older workers, however, are more in need of 
training to upgrade skills that have been outpaced by 
technological change. Federal support for older 
worker training programs is limited and companies 
have shown little interest in developing Gaining 
tailored to older workers' needs. Training methods 
that minimize stress (e.g., self-paced learning) and 
reduce the need for memory (e.g., embedded train- 
ing) are especially beneficial for older workers. 
Educating xmni^tvs about age-related issues also 
can be effective in changing their perspectives on 
training old**** workers. The great vanability among 
workers in the same age range means that policy 
with respect to the older worker should be flexible 
'idividualized rather than uniform. 
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The Growing State Role 

In the United States, most direct government 
assistance to firms to train tiieir workers comes 
from the States. In fiscal year 1989, 44 States 
operated over 51 customized training programs 
(those tailored tc needs of specific industries or 
companies) costing approjdmately $375 million (see 
ch. 5). Additional State Expenditures on worker 
training are embedded in industrial recruitment 
programs and in support for vocational-technical 
institutes and community colleges. The States report 
increasing demand for upgrade training of employed 
workers; almost one-third spent more than 35 
percent of funds on training workers at existing 
firms. 

State customized training programs have an 
uneven record in meeting employers' needs for 
worker training. The States expect such programs 
to serve mixed, often conflicting goals — attracting 
new industries, aiding in expansion of existing 
firms, enhancing workers' careers, and providing 
broader societal benefits. Customized training for 
existing employers must compete for scarce State 
resources with efforts aimed at these diverse goals. 
Programs focused on a single goal — such as 
assisting employers with specific training needs 
or enhancing the performance of existing firms — 
are most successful. 

State funds can help companies overcome many 
barriers to providing their own training, including 
limited access to training experts, poor understand- 
ing of liow training can improve b^^iness perform- 
ance, concerns about losing trained workers to other 
firms, and bad experience with pri^r training efforts. 

About 10 States also currently spend a combined 
total of between $25 inillion and $40 milhon a year 
on industrial extension services, which provide 
technical assistance to small manufacturers. Cur- 
rent State technology transfer programs '>re 
limited in scope and poorly linked with State 
training assistance. Most will refer clients to 
training agencies, but of five that OTA surveyed, 
only one provides integrated training and technical 
assistance and helps businesses obtain funds from 
State tiaining programs. 

On^* of tlie largest regional efforts to assist small 
businuoh is the Southern Technology Council's 
Consortium for Manufacturing Competitiveness. 
Formed in 1988 with some Federal support, the 
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Consortium has 14 members — all State-supported 
schools that offer technical associate degr' 3s — who 
extend services to employers and help leverage 
private fundmg. A key purpose is to transfer new 
manufacturing technology. Member mstitutions also 
provide training support, such as mobile training 
vans and skills assessments. 

While States are becoming more involved in both 
training and technology assistance to small firms, 
funding is still very limited. Both types of pro-ams 
are inadequate to meet growuig employer d .nand 
for services. The average State trainuig program 
helps just 64 companies and fewer than 4,000 
workers annually (see table 1-5). Most of the 
assistance goes to firms with more than 200 employ- 
ees. 



Training Among Our Competitors 

One of the reasons companies in the Federal 
Republic of Germany (FRG) and Japan are able to 
compete so effectively with U.S. firms is that their 
workers are well-trained (see ch. 3). Thus, compa- 
nies in those countries are well equipped to take 
advantage of flexible production systems turning out 
high quality products at low cost. Moreover, train- 
ing is explicifly supported by their governments' 
policies. 

In the FRG, for example, about two-thirds of the 
employed workforce has completed an apprentice- 
ship program. These programs — as good as any in 
the world — are financed jointly by public and 
private investments. The government works with 
trade associations and unions to define uniform 
national curricula and examinations for apprentices 
in over 400 occupations. Policies and tiaditions also 
give status and respect to blue- and grey-coUar 
workers. 



West Germany's Federal and Lander (State) 
governments offer substantial incentives to firms 
to provide training to their workers. The Lander 
typically provide the fonmal schooling portion of 
apprenticeship at no cost to the employer. Both 
Federal and Lander governments also defray some 
on-the-job training costs. The Federal Government 
picks up half the costs of special training centers set 
up by trade associations to serve the apprenticeship 
and ^.v/Dtinumg training needs of small business. 

The FRG's education and training system 
contributes in a major way to both high labor 
productivity and product quality. A comparison 
of skills trauung and cost, productivity, and compet- 
itiveness in West German and British firms in 
several industries clearly showed that, when factors 
such as production machinery' are held constant, the 
West German workers have higher productivity, are 
more adept with computerized equipment, and can 
adapt better to short production runs of specialized 
goods because they get more and better training than 
their British counterparts. 

The Japanese excel at integrating on-the-job 
training with day-to-day operations. Managers 
and supervisors deliver most training on the shop- 
floor with little loss of working time, and provide 
continuing foUowup and evaluation. Managers who 
serve as uistructors can stay in closer touch with 
factory operations and also can keep workers abreast 
of company plans; it also gives managers first-hand 
experience with the usefulness of training. Long- 
term employment relations (conamon in many Japa- 
nese companies) allow firms to train core workers 
with little fear of losing them. Trainmg is more than 
a means for advancement; corporate and cultural 
pressures encourage continuous learning with work- 
ers often participating on their own time. 



Table l-S—State-Flnanced Customized Training Programs* (most recent fiscal year) 





Median 


Low 


High 




64 


5 


500 






$6,500 


$1,046,000 






$111,700 


$106,000,000 






99 


55,243 




$460 


$75 


$3,461 



^Based on 51 prograrr.j In 44 States. 



SOURCE. Potor A. Creticos, Steve Duscha. and Robert G. Sheets, State Financed, Customized Training Programs, A Comparative Stat^ Survey^ report 
O prepared for the Office of Technology Assessment under contract L3*3081 0, 1 990, tables 4, 6. 
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Japanese Government assistance is less pervasive 
than West German assistance; companies and indi- 
viduals absorb most of the training costs. The 
Ministry of Labor (MOL) provides some subsidies 
for companies and industry groups with an approved 
skill development plan. Small firms qualify for 
larger subsidies (e.g., half the cost of hiring teachers 
and purchasing in-house training materials, versus 
one-third for bigger companies). Japan's prefectures 
spend about two-thi'ds as much on training' as the 
MOL, supporting vocational colleges, skill develop- 
ment and training centers, and testing and certifica- 
tion programs. Special subsidies go to companies 
that train employees aged 45 and older. Quasi-public 
industry groups, such as the Japan Industrial Train- 
ing Association, the Japan Management Associa- 
tion, and the Japanese Efficiency Association also 
provide training. 

South Korea and other developing Asian nations 
are making worker training a central element in 
economic development policies. Training in South 
Korea draws heavily on the German example; 
indeed the FRG helped South Korea establish one of 
its first vocational training institutes. The South 
Korean Government offers construction financing, 
low-cost land, subsidies for instructors' salaries, and 
fireetrairing equipment for trade associations. Skills 
tests and preferential hiring for certified workers 
help to counter biases against vocational education. 

Levies are used by several nations — ^West Ger- 
many, France, South Korea, and Japan among 
them — to support training. In some countries, firms 
only pay the levy if they fail to spend an equal 
amount on training their employees. In other cases, 
the levy finances training programs conducted for 
various purposes by public agencies. 

TRAINING TECHNOLOGY 

Large companies such as IBM, Ford Motor 
Co., and Motorola expect that by the late 1990s 
over half of their corporate training and educa- 
tion will be delivered outside the traditional 
classroom using some form of instructional tech- 
nology. Flexibility and sa*^ings in time and money 
are the major reasons technology-based training 
is catching on. Such training might be delivered at 
a worker's desk or on the shopfloor, at a training 
center, or in an electronic classroom. It may be 
undertaken individually, or in snr^ or large groups. 
nV/^ rseware may cover all aspects of a job or 



task, or it may review only those steps a worker 
needs to perform a particular task. It might involve 
basic, technical, or interpersonal skills (e.g., sales, 
job orientation). 

Well-designed technology-based training can 
provide greater mastery of the material in less 
time and with higher employee satisfaction than 
the average classroom lecture. These benefits, 
combined with delivery and content flexibility, add 
up to savings in travel expenses and employee time 
off for training. IBM was able to avoid $150 million 
in training costs by streamlining its education 
programs, including expansion of its technology- 
based learning systems. NCR Corp. expects to save 
over $70 million annually in this way. 

Today, most companies use some foim of **tech- 
nology" for delivering training or reminding work- 
ers how to perform tasks. Such technology spans the 
low- to hi^-tech spectrum, from traditional lecture/ 
lab instruction and job aids such as templates, to 
elaborate simulators and advanced electronic class- 
rooms with interactive teleconferencing. Even infor- 
mal on-the-job training typically involves hands-on 
practice with equipment or models of it. Table 1-6 
presents some examples of the work-related applica- 
tions of training technologies. 

Classroom instruction, however, is still the 
most common formal training method in the 
United States. Even training professionals learning 
about new training technologies are most likely to do 
so in a traditional classroom setting. Yet, in terms of 
labor costs (and often travel), classroom instruction 
generally is the most expensive form of training to 
deliver. 

Several considerations promise to spur continued 
growih in the use of technology-based training. The 
hardware and software have matured and their costs 
have become affordable to most large and medium- 
sized firms. A wide selection of courseware is 
available commercially and is increasingly interac- 
tive. Personal computers are becoming more porta- 
ble, more powerftil, and less expensive. Their 
pervasive presence in the workplace will make it 
difficult and expensive not to use them as training 
tools. Advances in computer literacy among today's 
students also will tend to encourage the future 
expansion of technology-based training. Finally, the 
limitations of most classroom training in terms of 
retention and transfer to job performance will lead 
managers to be more open to technology-based 
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Table 1-6— Work Related Applications for Training Technology 



Setting/representative examples 

Worksite applications: 

Shop or office floor refresher training 

• emulator for computer numerically controlled machine tools 
allowing training on different brands of programmat)Ie con* 
trollers 

• interactive videodisc showing correct methods for tracking 
status of overnight shipping packages 

Performance support/enhanced job aids 

• work station video displaying procedures for parts assembly 

• display identifying correction steps for copy machine paper 
Jam 

• expert system job aid for Identifying autonDoblie malfunctions 

• interactive video showing correct safety procedures for 
forklift operation 

Corporate learning center cr classroom support: 

• Basic skills upgrading using computer-basad or Interactive 
video courseware to supplement instructor capabilities 

• Sales treiinlng practice sessions using interactive videodisc 
and video display of trainee responses, with feedback from 
sales Instructor 

• Use of simulators to train recovery boiler maintenance 
personnel and operators to adjust operating conditions to 
avoid downtime or emergencies 

• Knowledge updating of engineers through distance learning 
courses, with audio hook up 

• Managerial training using electronic classrooms and corpo- 
rate satellite television networks for teleconferencing 



Home study applications for computers, television, video: 

• Continuing professional education 

• Basic skills, GED preparation 

• Distance learning courses for decree programs 

• Occupational correspondence courses leading to a recog- 
nized certificate 



Characteristics 



• immediacy, proximity to worksite helps transfer information to 
job tasks 

• more uniform, predictably reliable guidance than Informal 
consultation with coworkers or supervisors 

• many training programs can be used at worksite cofnputer 
termirials not acquired for training, thus keeping costs down 

• worker often must initiate use on own 



• instructional technology can supplement instructor's subject 
matter expertise or sometimes stand-alone 

* flexible scheduling is possible for practice or stand-alone 
applications 

' well-conceived programs reduce training tirfie away from job 
' telecommunications allows corporate wide or outside Interac- 
tion with authoritative experts without need for trainees to travel 
to a centra' site 

reliable information can be packaged and distributed through- 
out the corporation 

off'the-shelf programs may not meet specific corporate needs, 
while customized products are too expensive for most training 
applications 

dedicating equipment specifically for training Is expensive 

allows self-paced learning at Individual's discretion 
convenient 

uses widely available consumer electronics 
progress highly dependent on individual nutivation 
Individuals need sound advice on product quality 
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SOURCE: Office of Technology Assessment, 1 990. 

approaches— particularly tliose that bring training to 
the work station. 

Yet, there continue to be barriers to the use of 
training technology Most corporate trainers 
have too little expenence with it to use it confi- 
dently or to design courses around it. Early 
experience with clumsy or unreliable technolo- 
gies has soured many firms on this approach. The 
cost of technology -based training can be high, often 
too high for smaller firms. Even for large firms, 
customized courses can be expensive Creating good 
instructionalmaterial — especially interactive course- 
ware (see box 1-C)— can require substantial devel- 
O jent time and a team of experts, including 



instmctional designers, subject matter experts, com- 
puter programmers, and sometimes video, audio, or 
other technicians. 

Several trends promise to reduce the cost of 
technology-based training. Tbols such as i.'uthor- 
ing systems and other instructional design progi-ams, 
CD-ROM resource discs, advanced database for- 
mats, and expert systems can both speed up the 
process and reduce the needed programming exper- 
iisd. Current authoring systems allow instructors 
with no programming background to create com- 
puter-based courseware. The more sophisticated 
systems also automate many of the tasks previously 
performed by technicians, such as integrating graphic 
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Box l''C--Measuring Interactivity 

Interactivity refers to the give-and-take that occurs between the learner and the training program (usually 
videodisc or computer-based). Conceptual models are used to classify the types of things an interactive course lets 
the learner do. In these models, "level" means the courses* instructional sophistication. Often, however, sales 
literature uses "level" to describe the kind of hardware needed to run a program rather than how much interactivity 
it delivers. 

Under one such conceptual model of sophistication, five levels or generations of interactivity are defined 
according to three groups of instructional design factors: presentation, practice, and adaptation. The groups are 
subdivided further into specific factors such as use of illustrative examples, relevance to job tasks, frequency and 
effectiveness of practice and feedback, and ability to adapt to individual learning rates. The levels are: 

1. First-generation courseware is the least interactive. It may lack graphics and usually provides few examples. 
Feedback typically indicates only whether answers are right or vmng, and opportunities for practice are rare. The 
program cannot adapt to the trainee's learning pace or branch to different topics. An example would be a 
computer-based tutorial that plunges into its first point without an overview, proceeds with dozens of text screens 
without a break or branch, does not summarize them, asks a few multiple-choice or fill-in-the-blank questions 
at the end, and includes no opportunities for practice, 

2. Second-generation courseware provides more relevance to job tasks, but is still limited in content and design. 
Examples and opportunities for practice are more frequent, but graphics are still scarce. Feedback is as limited 
as in first-generation. Learners gain some control over the selection of topics, but neither the learner nor the 
system can modify exercises or tests. An example would be a computer-based or videodisc tutorial that allows 
learners to select one of several lessons or to leave a lesson at any time, but does not allow review of individual 
points without startmg over. Practice might consist of around five questions at the end of each lesson. 

3. Third-generation courseware is much more relevant to job tasks, provides unit overviews and summaries, has 
effective visuals, and offers both positive and negative examples. Learners receive clear definitions and 
procedures. The course provides frequent and relevant practice, and adapts to users' learning rates. Typically a 
third-generation program includes pretests and mastery tests, and allows learners to select among individual 
topics and from lessons within those topics. Each lesson ends with an exercise that simulates the skill being 
taught. ^ \ ^ 

4. Fourth-generation courseware has all the benefits of third-generation plus it integrates full-scale simulation into 
the instruction. That is, the design allows trainees to practice job tasks in a simulated environment without risking 
mistakes that might cause havoc in the real world. Examples mclude a course on a particular piece of software 
that allows the learner to practice using the software without the potential for damaging actual data, or a 
maintenance training program that allows the learner to simulate repairs before actually using the machinery. 

5. Fifth-generation also simulates actual job conditions, but adds artificial intelligence to observe, guide, and coach 
individual learners and modify the instruction accordingly. It critiques learners' reasoning and adapts to their 
cognitive style. Leamere usually are offered more than one simulation. Fifth-generation courseware is in its 
mfancy; at present, courses have been developed for medical and military applications. 

Source. **Thc other Generation Gap.' ' Tratmng. The Magazine ofHimuin Resource Development, October 1989, vol. 26, No 10, p. 17 



overlays, audio, and video. Advanced systems under 
development will automate more of the front-end 
design and analysis tasks. Expert systems will 
- augment designers' experience. When these tools 
are available, the time and skill required for in- 
structional design should decrease further. 

Other trends include equipment and courseware 
leasing and similar concepts that reduce the front- 
end costs for training that is delivered infrequently. 
Some professional associations are promoting the 
concept of ''shareware" for training materials. 
Learning centers o^fer services such as satellite 
links, and computer and videodisc training stations 
jJ^^' accompanying courseware. 



As with its cl sroom countcxpart, the quality of 
technology-basea training always 'vill be a con- 
cern. The potential cost savings will not materialize 
if the training fails to impart appropriate skills, 
includes irrelevant information, or fails to accom- 
modate varying trainee backgroimds and learning 
styles. Adherence to instructional design and devel- 
opment principles can help make a trainmg program 
relevant, complete, and suitable. 

Although most training developers now follow 
proven instructional de v^elopment principles, there 
is much to learn about designing effective train- 
ing materials. One problem is the lack of evaluative 
data. Few companies have the time or resources to 
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Box l-D— Future Prospects for Training Technology 

New developments promise to stimulate broader use of training technology and enhance its capabilities. Over 
the next few years, as more people become accustomed to computers in work, education, and entertainment, their 
use as instnictional tools will grow naturally. Computer-based training could become more responsive to individual 
needs with the use of intelligent tutors and expert systems. Advances in optical storage will greatly extend the 
possibilities for multimedia instruction. Expanded storage and advanced data management systems will make liuge 
databases of instructional or background infonnation easier to learn and use. More companies will develop 
electronic classrooms to facilitate the use of training technology. Embedded training and other sophistic^^ted job aids 
will bring electronic instruction to the workstation. 

In the near term, these changes will mean learning on demand — usually at the normal workstation but 
increasingly in the field or at home. The learner will be more likely to control die training, and multimedia training 
will be responsive to individual trainees' learning style and pace. In the long term, these developments also could 
profoundly change the way many people work (e.g., by eliminating the need for a fixed or regular worksite in ^erv ice 
induslries)as well as the way they learn. Training would become even more integral and no longer would be 
considered an activity separate from work. 

In the long-term (5-20 years), broadband digital telephone networks will allow informaU jn of any type— text, 
graphics, audio, video — to be transmitted to any locatio: at an affordable cost. Advanced embedded training 
systems v/ill be designed that take advantage of workers' intuitive skills while helping them develop a deeper 
understanding of the processes they work with. Researchers also are working on systems that Wiil allow people to 
feel immersed in 3-dimensional computer-generated worids and to manipulate elements of that world by moving 
their bodies in a natural manner. This would provide an entirely new environment for simulations and for 
manipulating remote environments. 

''or these developments to be widely used in the long term, training professionals (instructors and managers) 
V .vcd to become more sophisticated about instructional technology. Senior management and human resource 
develq)ment departments must place a high emphasis on training technology. Corporations and the Federal 
Govemment will have to increase R&D funding for instructional technology. Research also is needed on adult 
learning and instructional design, and on how instructional technology relates to issues such as retraining, basic 
skills, team training, participative management, and multiculturalism. 

$ ')URCE: Office of Technology Assessment, 1990. 



evaluate technology-based training's effectiveness 
compared with traditional methods. 

A more fundamental problem is the limited 
application to training of basic knowledge about 
how adults learn. Despite the enormous sums spent 
on education and training, and despite the shortcom- 
ings evident in both systems, learning research has 
never been well-supported outside the military. 

If designed carefully, technology-based train- 
ing has the capacity to provide environments that 
accommodate the wide diversity among adults 
and their learning styles, and that promote 
learning and work simultaneously. Much tech- 
nology-based training can be delivered at the work 
station in collaborative settings that facilitate learn- 
ing. Good interactive computer or video courseware 
provides relevance, participation, practice, and feed- 
back. Advanced videodisc courses combine audio, 
^'''^o, text, and graphic material. Future technologi- 
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cal developments will greatly enhance capabilities 
and reduce costs further (see box 1-D). 

FEDERAL POLICY OPTIONS 

As challenges to American competitiveness grow, 
debate has intensified '^n the best approaches to 
improve worker Irainir.^ ..id on the appropriate level 
of Federal involvement. The need for improvement 
spans the public education system, integration of 
young people into the workforce, and upgrading 
employed workers' skills. But, because the great 
majority of the workforce of 2000 is employed now, 
upgrading employed workers' skills will have the 
greatest competitive impact in the near and medium 
term. 

Currently, the Federal Government plays little 
direct role in assisting firms or their employees 
with training. The Department of Labor provides 
limited support for apprenticeships. Some Federal 
vocadonal and adult education funds support up- 
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grading of employees* skills. Most Federal training 
programs, however, focus on displaced workers, ilie 
economically disadvantaged, or people with special 
needs.'' , 

Corporations, adult education programs, and n\ ork- 
ers themselves will play critical roles in upgrading 
employees' skills. Indeed, worker training will 
remain largely a private sector responsibility. Yet 
proposals for greater Federal involvement are in- 
creasing. They have come from various n?'*jnal 
commissions, the executive branch, and Cor g*ess. 
They range from providmg be^er infomiation about 
training, to support for industrial Naming consortia, 
to skills certification program^, to tax credits for 
training expenses, to payroll levies. In 1989, the 
Labor Department announced a 7-point agenda for 
action" to improve workforce quality. Several bills 
under consideration in the 101i>t Congress touch on 
aspects of employee training, such as industrial 
training consortia and workplace literacy. The Na- 
tion's Governors also are debating how to address 
workforce skills in their ongoing efforts on national 
education goals as a foUowup to their 1989 ^^educa- 
tion summit'* with President Bush. 

The pros and cons of these pioposals need careful 
assessment — in terms of . ^ need for an expanded 
Federal role and its costs i.nd benefits. If American 
firms and workers saw a need and were taking 
action to upgrade skill levels there would be little 
rationale for government involvement in em- 
ployee training. However, despite some notable 
exceptions, the prevailmg view among workers and 
employers is that little training is needed to develop 
the skills required to perform most jobs. The view is 
that, when new skills are called for (e.g., to operate 
new equipmei\t), firms usually provide it. 

Such a view fails to take into account the growing 
realization that American companies will have to 
make fundamental changes m work organization to 
become more conipetitive in international markets 
and maintain a high-wage economy. These changes 
require a "workforce cumufortable with working in 
groups, an .vith both good basic and technical skills 
as well as higher order skills such as problem- 
solving. Some pioneering companies (e.g., Aetna, 
Motorola, Digital Equipment Corp., Hewlett- 



Packard) that are making these changes place major 
emphasis on training and development of their 
employees. 

Vet, Uie good results that can be achieved by such 
firms (see ch. 4) are not likely to be replicated on a 
widespiead basis unless some training gaps are 
closed. To review some of these: the proportion of 
American workers n apprenticeship, long lower 
than nearly all other advanced industrial nations, fell 
by nearly one-half in dx^ 1970s and 1980s v/ith no 
equivalant system of vocational education springing 
up to take its place (see ch. 8). While a serious basic 
skills problem exists in the workplace, few employ- 
ers evidence much interest in acting on their own to 
remedy the problem at the scale needed (see ch. 6). 
Often, fums that stand to gain the most from 
uaining-related productivity and quality improve- 
ments are in a poor position to train their workers 
(see ch. 3). Moreover, the quality of traming is 
sputty, and firms often do not make gor-* use of 
training (see chs. 5 and 7). 

There also are steep barriers to corporate invest- 
ment in training. High U.S. labor mobility, for 
example, makes employers see such investments as 
nsky. Firms also lack information about how to go 
about providing good training. In small firms, these 
problems are compounded by lack of human and 
capital resources to support aaining. 

Ma.iy other advanced industrial economies have 
put in place government policies that, in effect, 
protect a firm's training investments by assuring that 
other firms make similar investments. Similai* poli- 
cies have not been adopted here. Nor, by and large, 
does the recognition yet exist here that there is a 
broader pubUc good in having a well-trained 
workforce that extends beyond the benefits to any 
firm or worker. 

Some studies show that, compared with their 
untrained counterparts, workers with training can 
expect higher wages, less likelihood of unemploy- 
ment and shorter duration of joblessness if they do 
become unemployed. While other factors affect 
±ese outcomes, training can be expected to contrib- 
ute to broad societal benefits stemming from a 
highly productive workforce. To the extent that such 



^Proiirams for rctnunmg and reemploying displaced workers were addressed in previous OTA reports. See Technology and Stntctura! 
Unemployment: Reemploying Displaced Adults (OTA.rrE.250), Plant Chungs, Advance Notice and Rapid Responses (OTA-rrE>321). and Trade 
Adjustment Assistance; New ideas for an Old Program (OTA.ITE-346). Better coordinaUon of Uiese programs, and their mtegration with any new 
^ ig initiatives, is needed. 
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a workforce might command better wages, and their 
employers' realize higher profits, government tax 
revenues would increase to defray part of the 
public'sinvestment in training. There also are likely 
to be reductions in public costs associated with 
unemployment. 

U.S. society has a categorical interest in seeing to 
it that a high skill industrial system, one able to 
justify high wage jobs and rising living standards, is 
developed and maintained. This is a fundamental 
justification for public investments in training. 

As it considers possible policy directions. Con- 
gress might wish to evaluate the degree to which 
proposed actions support not only industry training 
but also contribute to broader societal goals. For 
example, actions to improve the overall skills in the 
workforce would help not only firms but also 
workers adjust to tlie demands of new technology 
and changing competitive circumstances in the 
coming years. For workers without much formal 
education, workplace training can be a major source 
of learning and the last chance for upward mobility. 

The American system of federalism offers numer- 
ous alternatives for allocating responsibilities an^ong 
levels of government and the private sector State 
governments, for example, are better positioned to 
provide direct services to firms. The States ahready 
provide modest assistance in customized worker 
training, as well as technology and industrial exten- 
sion services and support to community colleges. In 
the long-term. States may beef up these programs as 
well as expand assist ince into otlier areas; for new, 
their scope is small, ah 1 both scope and quality vary 
greatly from State to State. 

Thereare aspects of training support that need 
to be carried out nt the national level, either to 
achieve equity or uniformity, or to promote 
national goals. The Federal Governrient, for exar.* 
pie, is in the best position to gather and analyze data 
about national trenas in training. Th^tic also is a clear 
Federal role in research, evaluation, and dissemina- 
tion of best training practices, especially since the 
military and some other Federal agencies maintain 
their own training programs and are major support- 



ers of training research. State programs generally are 
motivated by competition for economic develop- 
ment; Federal assistance and policies could help 
dilute the rivalry. As mentioned, other countries' 
national policie. ^Ip protect firms' uaining invest- 
ments by ensun that other firms are making 
similar investmenu Only the Federal Government 
could take meaningful action to accomplish such a 
broad objective. A well-trained and educated 
workforce contributes to a broader public good — a 
higher standard of living and a healthy national 
economy with a satisfactory balance of trade — that 
transcends the interests of any State or industry. 

Within this context, OTA examined 16 policy 
options that address four broad issue areas: 

A. reducing barriers to company training, 

B. upgradmg individual workers' skills, 

C. providing training and technology assistance, 
and 

D enhancmg the quality and effectiveness of 
training. 

Table 1-7 lists these 16 options and indicates the 
approximate level of Federal involvement and 
expenditure, as well as the policy goals they would 
promote. The options are discussed briefly below; 
additional detail may be found in chapter 2.^ 

Some options would extend existing but very 
limited Federal support for worker trriniiig; others 
would significantly expand the Federal role. None 
are mutually exclusive, although seme combina- 
tions would require fine-tuning. Indeed, packages of 
options could be devised that represent diflfering 
degrees of Federal involvement. An incremental 
package that builds on current Federal assistance for 
training research and demonstrations, program eval- 
uation, and best practice dissemination, for example, 
represents a modestly supportive but indirect Fed- 
eral role. A broader version of such a role would add 
programs such as workplace basic skills demonstra- 
tion projects and permanent tax incentives for 
employer-paid tuition. A still broader approach 
might add new initiatives such as support for 
industry training consortia, funding for State clear- 



Even if fully implcmcp'^d, these opuoM comprise only a portion of a national strau^y for human resource development. Other segmems related 
to displaced workers have been addressed in previoiL- '^TA reports cited in fooinutc 5. Several OTA reports also addicss issues associated with education 
See Power On* New Tools for Teaching and Uarntng (OTA-SBT-379)» Linking for Uarmng. A ^ew Course for Education cOTA-f ET-340)» High 
SchoolVocational Education Measures of Program Performance (OTA background p^per). andElementary and Secondary Education for Science and 
Engineering (OTA-TM-SET'41) For a discussion of human resources in manufacturing, see Afaking Things Better. Competing in Manufacturing 
(OTA-ITE-443), ch.4; for services, see International Competition in Services (OTA-rrB-329). chs. 7 and 8. 



Table 1-7--Summary of Federal Policy Options 



Policy goals promoted* 



2 © 

r^g cS*© ®f 5= 5g 2^ 

^oi f®g I ©s> «S. g2 

Issue Area A: Reducing Barriers to Company Training: 

1. Helpfirms set up training consortia M S-M ^ ^ 0 v y 

2. Expand technic 'J assistance to trade associations and others M S-M ^ ^ ^ ^ ^ 

3. Establish limited tax credit for corporate training M L ^ ^ 5 o y 

4. PhasO'ln payroll-based national training levy A S X X X 7 x_ 

Issue Area B: Individual Workers «nd Retraining: 

5. Expand apprenticeship concepts M M X X X X f 

6. Fully fund Federal vocationa! programs M M C v v y y 

7. Fund workplace basic skills programs M M-L Coo? 

8. Provide favorable tax treatment for continuing training S M-L X X ? 7 ? 

9. Evaluate ways to help workers firianco continuing 

education^ S S X X 7 7 ^_ 

Issue Area C: Training and Technology Assistance: 

10. Coordinate technology and training assistance S S'M ^ ^ $ v I 

11. HelpStates Include training In Industrial extension services S M-L X X X X 7 

12. Support creation of an employer Institute for 

workplace-based learning M M X X X X X_ 

Issue Area 0: Improving the Effectiveness and Quality of Worker Training: 

13. Encourage adoption of best practice approaches y v o 
and technologies S S ? ? X X ? 

14. Fund the Federal Training Technology Transfer Program S S C v C v 

15. Fund more c^/llian learning and training technology research M M ? X X X X 

16. Improve the data about work basefl coining S S ? ? ? 7 7__ 

»X - would doaily further goal; ? - Irttla or undoar effect. 

bS- small; M- moderate: A -aggressive. ^ ..^ . ..... i t . . ^ 

cs - small {$10 miSion or less); M - moderate {$10 to $100 mDIlon); L- large {$100 mlSon plus); a range Indcales that It depends on how the option Is Implementod. 
^te that this option refers only to evaluation; actual Implenientatlon would be more aggressive and costly. 
SOURCE: Otfice of Technology Assessment. 1900 
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inghousc services, or legislative mandates for tech- 
nical assistance. 

Incremental approaches would have low initial 
implementation costs; many of their features are 
in place or being considered by Congress. How- 
ever, if funding stayed at the initial level only, 
they would do little to change companies' funda- 
mental training practices. The States would play 
the primary government role, with implementation 
priorities likely to vary greatly, and corporate 
training would continue to be delivered unevenly. 
For long-term effectiveness, even an mcremcntal 
strategy would neefJ to lead to sustained Federal 
support for meaningful impact. Thus, as shown in 
table 1-7, many options that might initially involve 
relatively small Federal expenditures (mider $10 
million) might need to expand in time to over $100 
million annually to have much impact. 

To overcome the barriers that inhibit Ameri- 
can companies from providing widespread train- 
ing, Congress would have to choose more far- 
reaching initiatives. The largest single potential 
impact on corporate training with little or no direct 
effect on Federal revenues would come from a 
payroll-based levy.^ A levy would fundamentally 
change training practices among all employers 
(including government and small business). But 
many jRrms would see it as an unwarranted intrusion. 
Business cooperation might be more forthcoming if 
a new insutution — outside existing goveriunent 
agencies — were chartered to work with industry and 
labor on issues related to new technology, work 
organization, and training. Other options, including 
direct assistance or tax incentives for workers and 
firms to undertake specified forms of training, would 
have less pervasive impacts than a levy. Moreover, 
if not formulated carefully, tax options could have 
great potential for abuse (e.g., writing off executive 
seminars at a resort as training). Nonetheless, all 
these measures would give national attention to 
worker training for competitiveness in the new 
international economy. 

Issue Area A: Reducing Barriers to 
Company Training 

Barriers to company training arise from limited 
funds to support training, inadequate understanding 



of training needs, lack jf knowledge about good 
training practices, and reluctance to train young and 
older workers. There arc several approaches Con- 
gress might consider to alleviate structural barriers 
to company training. One possibility would be to 
encourage firms to participate in training consortia 
(Option 1). A bill introduced in the 101st Congress 
(S.2114) would establish a Labor Department train- 
ing program to provide start-up grants to firms 
interested in establishing consortia. A program of 
this sort, if initially funded at a level of a few million 
dollars per year, could be a low-cost means for the 
Federal Government to encourage joint ventures that 
would help share the risks of training, increase the 
resources available to small fums, and allow more 
cost-effective development of training materials. 
The Federal Government might also earmark some 
funds to consortia that emphasize transferable skills 
(e.g., basic skills, apprenticeship or other certifica- 
tion). 

A related possibility would be to expand technical 
assistance to trade associations and other industry 
groups and to joint labor-management organizations 
to aid in developing training programs for tii .Ir 
members (Option 2). 

Congress "night also give the Department of 
Labor (whic- .low funds such services on a more or 
less ad hoc basis) an explicit mandate to provide 
technical assistance for work-based ^earning and 
charter an office to provide support ; .rvices on a 
continuing t ns. With more funds, the office could 
work to increase industry involvement in developmg 
training materials. 

The Federal Government also could use tax 
inducements to make training investments more 
attractive. A limited tax credit for certain kinds of 
training — e.g., basic skills training or classroom 
training associated with apprenticeships — might en- 
courage more firms to engage in these fomis of 
traming (Option 3). Unless carefully defmed and 
monitored, howeva:, a tax credit could involve 
sizable revenue losses to the U.S. Treasury without 
a corresponding increase in the desired training 
activities. Congress might iirst instruct th$ Treasury 
Department, in cooperation with the Department of 
Labor, to study the optimal Gcs*<jn of such a credit. 
To better predict the behavior ox fums, a field test 



^ the short tcnn. there could be some reduciion m Federal revenues Irom (.orporattous tf fmns used oiberwise tax^Ne income to cover a trammg 
Iev>. Over the toog^ term. Federal revenues nugbi increase iT produaivtt> improvements accnung from a better trained workforce led to greater 
blllty. 
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could be condrcied in which companies would be 
reimbursed for eligible training costs al a Isvcl 
equivalent to a tax credit. If the study showed that a 
credit would increase and improve worker training, 
Congress could then decide whellier the benefits 
outweighed tlic expected revenue losses. 

A national trjuning payroll levy, perhaps more 
than any other action, could guarantee increases in 
training — and could do so with no direct loss in 
Federal revenues (Option 4). Companies would 
choose l>elween either spending a specified percent- 
age of their payroll (say, I percent initially) on 
particu'^ar types of training, or contributing that 
perceniage to a national fund for training initiatives. 
Several other countries (including France, West 
Germany. Ireland, and South Korea) use payrcll^ 
based levies of various types to encourage employ- 
ers to train »vorkers. In the United States, four States 
now raise training funds through a small payroll* 
based levy. 

As an alternative to immediate implementation. 
Congress might phase in a training levy. The initial 
stage could be devoted to developing iiidusny-scctor 
infomiation about training costs and aiding firms in 
identifying their training needs. During the initial 
period— perhaps 3 years — firms could either report 
their annual training expenditures or pay the 1 
percent payroll levy. As reporting firms would not 
pay the levy even if thr^y spent nothing on training, 
the main burden of the requirement would be the 
paperwork Involved in calculating ^raining costs. 
The reporting requirement would alert firms to the 
need to develop a training strategy. At the end of the 
3-year period, Congress would then have informa- 
tion on training norms within industry sectors that 
would be helpful in fine-tuning the levy before 
full-scale implementation. 

hsue Area B: Individual Workers and 
Retraining 

Although tlic United States has an extensive aduh 
education system, the employer is 'Sill the primary 
source and incentive for education and training for 
many employees. Most large and luedium-sized 
firms provide broad training for professionals, 
technicians, and managers. But few firms train 
production workers (except for specific needs), 
younger entry-level workers (those most likely to 
move to another joD), ana older workers (tne fcntest 
O 'ing segment of the U.S. workforce). Minorities 



also get less training. Despite growing corporate 
concern about basic skills, few employers have 
remedial programs or offer support (e g., paid leave) 
to workers who participate ip ^'^hUc programs. 
Federal policies that would encourage greater in- 
vestment h transferable skills traming would be 
beneficial to employees and employer's alike. 

Apprenticeship has long been one of the best 
examples of a training program that develops tlie 
technical skills firms need while al the same time 
providing workers with a credential that leads to a 
better paycheck. Yet, the American apprenticeship 
system is stagnating. The Department of Labor has 
been looking at ways to revitalize traditional appren- 
ticeship and also at ways to apply apprenticeship 
concepts — including portable credentials — to in« 
dustries with little history of apprenticeship (e.g., 
service industries). Yet funds (b real terms) and staff 
for the Bureau of Apprenticeship and Training have 
fallen. More funding will be needed if the Bureau is 
to do much to revitalize traditional apprenticeships. 
The Dcprxtment of Labor also might work with 
industry to develop national standards for certifica- 
tion of slalls for trainees in industries that do not 
have apprenticeship traditions (Option 5). 

Congress also could expand assistance availa»^le 
to firms for cenain activities — e.g., basic skills 
training and vocational sidlls upgrading — that make 
it easier for employees to participate in training 
(Option 6). The major Federal vocational education 
law is undergoing reauthorization in the 101st 
Congress. In the summer of 1990, a conference 
committee reported a vocational education measure 
tliat reconciled diiTerencos between bills passed by 
the House and the Senate. If enacted, llie measure 
would channel more support for integrating second- 
ary school vocational and academic curricula. It also 
would authorize some support for upgrading of 
skills of employed workers (including apprentice- 
ships). Because of the measure's breadth, it is 
unclear whether funds will be adequate to support all 
these activities. 

Congress is also considering a major new litency 
mitiative, which, if passed, would greatly expand the 
available Federal assistance for workplace basic 
skills (Option 7). A Senate-pasjed bill (S.l^lO) 
would increase fyndinf: for basic skills training 
under the Federal Adult Education Act and would 
authorize S50 million for the Education Depart- 
ment's workplace literacy demonstration grant pro- 
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gram (current funding is $20 million). A House- 
passed measure, Title V of H.R. 5115, also would 
increase Adult Education Act funding, and would 
establish a new * 'national workforce literacy strate- 
gies program." The bill would authorize up to $40 
million per year in grants to improve current 
workforce skills on a regional, statewide, or industry- 
wide basis. Both bills would also expand literacy 
activities in other areas (e.g., research) as well. 
Whatever approach is taken. Congress may wish to 
ensure that the special needs of workers in small 
business are also addressed, and that research on, 
and evaluation and dissemination of, the most 
effective approaches are required. 

Another existing law — a provision in the tax code 
that exem^ . workers from paying taxes on educa- 
tional assistance from their employers — will expire 
in 1990 unless renewed by Congress. Continuing the 
exemption (Option 8) would cost the Treasury an 
estimated $255 million in fiscal year 1991, with the 
amount possibly rising after that, but would mean 
that few woikers would halt then own retraining 
efforts for tax reasons. 

While employer assistance programs only reach a 
small portion of workers, and many workers cannot 
afford to finance their own continuing education, the 
Federal Goverimient administers a number of stu- 
dent aid programs that workers might use to finance 
continuing education. For the most part, however, 
these programs are more oriented toward full-time 
students, than employed adults. Special incentives 
have been suggested to extend these programs to 
workers' continuing education needs, such as pro- 
posals to loan workers education funds that would be 
paid back through an income tax surch^ge. Other 
alternatives would guarantee all Americans some 
level of financing for post-secondary education at 
some time during their lives. Because they could be 
expensive and because they have significant poten- 
tial for abuse, such proposals would need careful 
evaluation before decisions were made (Option 9). 

Issue Area C: Training and Technology 
Assistance 

Training can make or break the effectiveness of 
new technologies and work practices. While knov/1- 
edge about the most effective training approaches is 
increasing, the process of diffusion can be quite 
slow — few fimis share successful techniques with 
y ntial competitors. Expansion of government 



efforts to disseminate information and provide 
technical assistance could help speed diffusion. 

Several Federal a^^ >^ncies — including the Depart- 
ments of Commerce, Labor, and Education — ^now 
have demonstration projects and other small pro- 
grams that provide training or technology assistance 
to firms (either directly or through the States). If 
Congress expanded these efforts, it might designate 
a lead agency (e.g., the Department of Commerce) to 
work out coordination among these programs so as 
to provide greater benefits to firms (Option 10). 

In addition, the Federal Government could help 
State governments expand their training assistance 
to firms (Option 11). States have long used training 
subsidies to entice firms to relocate. Now, as part of 
their efforts to retain firms and reduce unemploy- 
ment, many States have modest training programs to 
help existing firms upgrade their workforces. A 
handful of States give workforce skills development 
a prominent place in their growth strategies. While 
such State activities are promising, there has been 
little in-plant evaluation of their training programs. 
At a modest cost, the Federal Government could 
provide funds for such evaluations ard dissemination 
of the results to other States and the private sector. 

Some States also help firms with production 
technology and management. Such State industrial 
extension programs could help firms identify their 
training needs as well, but, aside from referrals, few 
now do. Moreover, as discussed in the recent OTA 
report. Making Things Better, total State funding for 
such programs in 1988 was only $58 million. A 
small Federal grant program was authorized under 
the 1988 Trade Act, but funds were not appropriated 
until fiscal year 1990, and then only to the tune of 
$1.3 million. If Congress decides to appreciably 
increase this funding, it might encourage States to 
experiment with different ways to combine or more 
closely coordinate their training and technology 
services. Funds to finance such experimentation 
could be made available to the National Institute of 
Standards and Technology (MIST) in the Commerce 
Department (Option 11). NIST also might provide 
expanded training to workers and managers at its 
national manufacturing technology transfer centers. 
Such activities could help achieve better coordina- 
tion in the delivery of both technology and traiijiing 
services to firms. 
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The human resource development issues relatev? 
to the organization of work and workplace learning 
currently receive scattered and sporadic attention. 
No single institution at present addresses workplace 
learning issues over the range from research an'- 
development to and best practice dissemination 
issues. A new organization, with an explicit charter 
to address such concerns, might bring new visibility 
to the need for employers to adopt more effective 
human resource development practices (Option 12). 
A National Institute on Worlq)lace Learning, to be 
effective, would need to have extensive employer 
involvement. In fact, to have the greatest impact on 
industry, such an organization might well need to be 
outside the traditional agency structure of the 
Federal Government. Startup Federal funding would 
be needed. In time, employers might fund such an 
institute on their own if the benefits were clear. 

Issue Area D: Impro r ing the E ffectiveness and 
Quality of Worker Training 

Increased Federal support for work and learning 
research and for development and dissemination of 
new training technologies could bring, in time, 
substantial benefits to the entire training system, 
both public and private, at comparatively modest 



cost. The quality of training varies greatly. Some 
U.S. firms are world leaders in training. However, 
most firms (and many training institutions) know 
little about the best practices for training or about the 
latest training techniques and technologies. More- 
over, research on how adults learn — research that 
could, over the long term, lead to improvement in the 
efficiency and quality of training — often fails to be 
integrated into training practices. One possibility 
(Option 13) would be for Congress to direct Federal 
agencies with education and training programs (e.g.. 
Defense, Education, Labor, Commerce, Health and 
Human Services) to develop and disseminate infor- 
mation about best practice approaches and technolo- 
gies. Congress could, for example, support efforts by 
NIST to gain industry acceptance of operating 
standards for training technologies and related 
software. Such standards, if adopted, would facili- 
tate use of training products. It also might support 
Federal agency efforts, now infonnal. to disseminate 
information on training technology. 

The Federal Government, historically, has played 
a major role in developing new instructional tech- 
nologies and approaches for the Defens^ Depart- 
ment and other Federal agencies (see box 1-E). 
Increased efforts to disseminate federally developed 



Box I'E — The Military and Training 

The mihtary is the largest single institution in the United States that recruits and trains young pec pie {sk, , report 
appendix). The mihtary model for skills trammg is smular to apprenticeship, except that the "related instructin" 
which takes place simultaneously with on-the job training in traditional apprenticeship is front-loaded in the 
military. That is, recruits receive intensive classroom mstmction after basic tnuning, followed by on-the-job training 
coupled with written and practical skills tests. 

There are several basic differences between mihtaiy and conventional private-sector traming. Private firms 
expect young workers to move on within a year or two, while the military recmits for 3- to 4-year tours of duty. 
A small percentage stay in the military for a 20- to 30-year career. Further, the mihtaiy model is "up or out"; if 
recruits do not pass trainmg and move up, they typically are discharged. Military training also is based more on job 
anidysis and job-specific performance standards than most pnvate-sector trainmg. Military training is constantly 
evaluated, with feedback from the users of the training — the trainees' commanders. Also, instructors are rotated, 
conducting trammg for 3 or 4 years at a time and then returning to the field. T us they maintam and upgrade their 
duty skills. 

Instructional technology is more prevalent in rmhtary training than m the civilian sector. The mihtary has a 
high interest in traming technology for several reasons. It has an extremely high turnover rate but a large population 
worldwide. Instructional technology provides both the portability and consistency to meet the needs of this type of 
population The mihtary also frequentl> introduces new equipment that has increasingly sophisticated and complex 
capabilities. In addition, it can afford the startup costs assr 'ned with hardware and software development. 

Although the bulk of trammg is still lecture/lab with ^^ractice on real or simulated equipment, the military is 
rapidly adopting more sophisticated traming technology. Current changes in traming systems requirements and 
technclogics include trends toward .simulators, networking for team training, and embedded training systems. 



SOURCE. Office of Technology Assessment, 1990. 
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or sponsored training materials and expertise to the 
civilian education and training communities have 
been underway for several years, with limited 
success. In the 1988 Trade Act, Congress directed 
the Department of Education to establish a training 
technology transfer office, but did not appropriate 
fimds. The Administration also has been slow in 
setting up the office. Thus, implementation cannot 
be expected to begin in earnest until fiscal year 1991 
at the earliest. Initial funding of this office — at least 
at the $3 million level originally called for in the 
Trade Act — could help launch this program effec- 
tively (Option 14). 

Even if such efforts are stepped up in the years to 
come, the need for more evaluation of workplace 
training and the educational system would remaiii. 
Pronnising techniques need evaluation so thac best 
practices can be disseminated with some confidence 
to potential users. Various proposals have been 
made to set up a national institute for learning 
technology and research, either through an existing 
Federal erjirity or outside of the normal Federal 
structure (Option 15). The Education Department 
also could expand its support for education research 
and development centers to include more emphasis 
on workplace and adult learning Lssues. The Na- 
tional Science Foundation could support research on 



human resource development, work organization, 
and issues associated with training technology 
adoption. While Federal funding for such activities 
would need to be sustained over a period of years, 
the potential benefits could be substantial. The 
Federal support could lead to more effective training 
practices in the longer term. Given the fact that the 
workforce is a^ing, remarkably little research has 
been conducted C"' the most appropriate training 
practices to meet older workers* learning needs. 
Earmarked support for such research may be needed 
if it is to be sustained. 

Finally, information about the extent and effec- 
tiveness of workplace training is very poor. If 
Congress would like more knowledge about worker 
training trends, it could direct the Census Bureau, 
the Labor Department, and the Education Depart- 
ment to develop and periodically update information 
on workplace trauiing (Option 16). Data collection 
could be done through separate directives to these 
agencies or as part of an overall review of Federal 
statistical priorities. The impacts of worker organi- 
zation and worker training on productivity, effi- 
ciency, and competitiveness are pervasive. Sound 
policies in the future will depend on knowledge of 
effective practices and their extent. 
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INTRODUCTION AND CONTEXT 

There is a broad consensus that the American 
training system needs strengthening; the questions 
are how to achieve it and who is to do it. American 
society needs to do abetter job of integrating young 
people into the work world, providing them with 
initial trauiing, and helping workers upgrade theJr 
job skills during their working lives. In many other 
countries workforce skill levels equal or exceed our 
own, 01 ire advancing rapidly, often with govern- 
ment stimulus. If the pool of skills in the American 
workforce becomes obsolete relative to the highly 
trained workforces of the Pacific Rim nations and 
Western Europe, further erosion in t' e U.S. compet- 
itive position — ^with adverse implications for livmg 
standards — could occur. 

The corporate training system, the aduh education 
system, and the individual workers themselves will 
play the critical roles in upgrading workforce skills. 
At present, the Federal role in encouraging these 
i-'layers to interact is very limited. However, propos- 
als have been : lade in Congress or elsewhere to 
broaden Federal support, ranging from provision of 
more information to support for industrial training 
consortia to tax credits to a national training levy. 
Also, some executive branch agencies, such as the 
U.S. Department of Labor, are looking at ways to 
encourage work-based learning. The States are also 
examining their role: the Nation's governors are 
debating how to improve workforce skills in their 
effort to flesh out national education ^oals eme^-ging 
from the 1989 Education Summit with President 
Bush. (See box 2-A for discussion of recent recom- 
mendations of national commissions on workplace 
training; recent executive branch actions are simima- 
rized in box 2-B.) 

With some notable exceptions (see box 2-A), the 
proposed actions do not represent an overall national 
strategy toward human resource development for the 
workforce. A comprehensive strategy would need to 
encompass many elements, ranging from education 
of children, drop out prevention, and training 
programs for the unemployed and the economically 



disadvantaged, to training of scientists and engi- 
neers. 

The focus here is on just one element — Federal 
policy and the continuing training of employed 
workers. Before examining the need for such poli- 
cies, and the arguments for and against an expanded 
Federal role, a review of some of OTA's major 
findings is in order: 

• While strengthenmg public education is critical 
for developing future workforce skills, the most 
immediate opportunity for skill development — 
the one that would have greatest impact in the 
near and medium term — lies in improving the 
skills of those already working. Indeed, 7 out of 
10 workers in the year 2000 will be people 
already m the worlrforce in 1988; the typical 
worker will also be older than is the case today.* 
The flexibility of this workforce, especially 
how well workers at all levels — ^from the 
shopfloor to the executive s\iite — ^respond to 
challenges will be a critical factor for national 
competitiveness over the next decade. 

• * .side from managers, professionals and techni- 
cians, few American workers get much training 
on their job, or act on their own to upgrade 
skills. By contrast, our most formidable eco- 
nomic competitors, including Japan and West 
Gemmiy, do far more to assure the continuing 
development of workforce skills at all levels 
than does the United States. Most West Gemian 
workers go through formal ^prenticeships; 
much additional training is needed for workers 
to move up to supervisory positions. In Japan, 
high quality secondary schools, well structured 
but informal training on the job, and worker 
interest combine to produce highly skilled, 
flexible workers. Production workers in Japan's 
auto assembly plants get three times more 
training — ^formal and informal — tlian their Amer- 
ican counterparts. 

• Labor mobility in the United States is high. 
Companies cannot expect to fuUy capture all 
benefits from training investments, particularly 
broad training that gives workers transferable 
skills. Recognizing this, many other advanced 



Q 'Howaid N. FulJcrton, Jr.. * *Ncw Labor Force Projccaons, Spanning 1988 to 2000/ ' Monthly Labor Review, November 1989. p. 10. 
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Box 2-A — What National Commissions Recommend on Workforce Training 

Several recent commissions and national studies have concluded that systemwidc improvements are needed 
in education and training if the United States is to be able to compete effectively in a world econoni> in which the 
best prospects for a rising standard of living lie in the skills of the workforce. Two which advocated a stronger 
government role:^ 

• The Secretary of Labor. Commission on Workforce Quality and Labor Market Efficiency (1989).^ This 
panel of business, labor, and education representali* es expressed alann about possible economic decline 
unless more is done to educate and train the American workforce. Its recommendations for public and private 
actions encompassed bolli the school system and the workplace. While noting its concern about the budget 
deficit, the Commission said that there was **likely to be a clear and pressing need for a sustained increase 
in Federal expenditure on human resource programs." It called for sustained human resource investments 
to, among other tilings, improve student achievement, encourage lifetime education and training, and make 
better use of workers* skills. 

Among its suggestions for Federal action in the training area; give employers a limited tax credit for 
training, offer more technical assistance and clarify antitrust provisions for multiemployer training 
programs, and continue the favorable tax treatment workers get for eiiiployer provided education assistance. 
It urged Federal and State Governments to ensure that all aduhs havi lifetime access to basic skills education. 
It called for more Federal efforts to disseminate information about best-practice worker participation 
approaches, and called for improveme.as in labor market data. Finally, the Commission urged formation of 
a Presidential committee to coordinate human resource policy. 

• The Commission on the Skills ^fthe American Worl^orce (1990).^ This panel, also comprised of business, 
labor and education representatives, concluded that American living standards will rise only if far more 
American companies reorganize work along a high performance, high skill model. To develop the needed 
skills, the Commission proposed restructuring the American education and training system at all levels. 
Many of the group's recommendations focused on non:ollege bound youth and workers. It recommended 
that young people under the age of 18 should not be allc wed to work unless they could meet (or were taking 
steps to meet) a new educational performance standard, and urged major levels of support for dropout 
recovery programs. It called for a program of financial support to allow all students and workers to enroll 
in programs giving technic;*^ education certificates or associate's degrees. 

A national board, comprised of industry, labor, and education representatives, would appoint industry 
and trade based committees to develop specific standards for certification. The Commission also proposed 
that tlie States and the Federal Government see to it that all Americans could receive 4 years of financing 
for postsecondary education at some time during their lives. 

As for employers, it called on the Federal Government to require all firms to spend at least 1 percent 
of payroll on education and training, with the amount increasing over time. Firms that did not spend the 
required amount on their own workers would pay this amount to a Skills Development Fund to train 
temporary, part time, dislocated, or disadvantaged wjrkers. The Commission also proposed increased 
technical assistance to help firms reorganize work in ways that would take advantage of highly skilled 
workers. 



^Scc also the President's Commission on Industrial CompetJUvcncss {l%5). This group, beaded by mdustnalisl John Young, 
recommended strengthening the capabilities of vocational schools and commwuty colleges to provide cuslomued tramipg to employers, 
especially small business, and also uallcd for evaluation of lax proposab to achieve a balanced tax ircatmenl of employer mvestmenis m physiuU 
and human capital. 

Another group, MIT's Commission on Industrial Productivity, m its 1989 report Made in America^ slopped short of policy 
recommendations However, it noted the adverse impacts from what it called a * 'legacy of long neglect m trainmg* ' and a widespread reluctance 
by U.S. firms to invest more in training and in reorganizing work to promote continuous learning. 

^Commission c Worlcforcc Quality and Labor Market Efficiency, Investing in People. A Jtrategy to Address America's Workforce 
Quality (Washington, DC. U.S Department of Labor, 1 989). The Commission, appointed by Ann McLaughhn. a Secretary of Labor under former 
President Reagan, jcaade its report to Pref-dcnt Bush's Secretary of Labor, Elizabeth Dole, on Labor Day, 1989. 

^Thc Commission on the Skills of the Amencan Workforce, America's Choice. High SkiUs or Low Wages! (Rochester, NY. NaUonal 
Center on Education and the Economy, June 1990). 
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Box 2'B— Executive Branch Initiatives on Workforce Quality 

During the last 5 years, the executive branch — ^and especially the Department of Labor—has been actively 
studying new avenues for improving workforce quality. The Commission on Workforce Quality and Labor Maricet 
Efficiency, set up by former Labor Secretary Ann McLaugh).,. late in the Reagan Administration, proposed a 
strategy, and some 44 recommendations for private and public actic^s, to address what it called "America's 
workforce crisis ' ' before it disbanded in the fall of 1989^ (see box 2- A for details). Also in late 1989, Elizabeth Dole, 
President Bush's Secretary of Labor, anr»ou.:ced her own seven-point * 'agenda for action" to improve workforce 
quality. In contrast to the actions urged by Coiimission, few items on the agenda would require legislative action 
or much new Federal spending. 

Items from the agenda directly pertinent to industry training include: 

• The Secretary's Commission on Achieving Necessary Skills (SCANS). SC\NS is to recommend national 
guidelines to help schools better define educational competencies needed to meet workplace skill needs. The 
Commission will work to identify needed skills, acceptable levels of proficiency, and effective ways to 
measure these skills. Former Secretary of Labor William Brock chairs the Commission, which is expected 
to issue its final report in Ma^ , 1991. 

• A National Advisory Board on Workplace Training: The board would focus on ways to expand 
apprenticeship to new industries and occupations (such as service ind jstry jobs). It will work with industry 
to develop standards to accredit work-bascJ training programs and to provide workers with recognized 
credentials. The board had yet to be appointed when this report went to press. 

• A Workforce Quality Clearinghouse; The clearinghouse would work to promote best practices by employers 
in meeting employee needs, such as flexible benefits, training, and irmovative labor-management relations. 
Initial operations were expected to begin in the Fall of 1990. 

• Research and demonstration projects to test incentives for employer- and employee -financed training and 
partnerships with industry groups. 

Secretary Dole's agenda also calls for research and development on School-to-Work Transitions, including 
awards recognizmg exemplary practices, and more volunteer efforts. A national conference on the subject was held 
in May 1990. In addition, the Secretary has acted administratively to establish an Office of Work-Based Ijeaming, 
which mcludes the Bureau of Apprenticeship and Training and also has responsibilities for displaced workers and 
trade adjustment assistance. 

The 1989 Education Summit with President Bush and the Nation's Governors also has focused some concern 
on workforce skills. One of the six national education goals adopted by the governors after the Summit concerns 
adult literacy and lifelong learning. The goal states that, by 2000, every adult American should be literate and 
possess the necessary skills and knowledge to compete in a global economy and exercise good citizenship. Among 
the stated objectives: to involve **every American business in strengthening connections between education and 
work" and in giving **all workers the opportxmity to acquire the knowledge and skills, from basic to tecL^cal, to 
adapt to emerging technologies, work methods and markets through public and private educational, vocational, 
technical, workplace or other programs." 

In July 1990, the National Governors' Association proposed alternative strategies for States to consider in 
implementing the education goai^.^ Progress toward these goals will depend oi. continued commitment at all levels 
within the society. 

'The Commission actually reported to President Bush's Secretary cf Labor, Elizabeth Dole. Ifs report, Investing in People, Strategies 
to Address America's Workforce Cnsts, (Washington, DC U.S. Government Pnnting Office, 1989j was issued on Labor Day, 1989. 

^Report of the Task Force on Educauon, Educanon America. State Strategics for Achieving the National Educanon Goals (Washington, 
DC: National Governors' Association, 1990). 

well-trained workforce that extends beyond the 
benefits to any firm or worker. 

Should the Federal Role Be Expanded? 

The Federal Government now requires employee 
traming in some areas where the public interest is 
clear — such as workplace safety, bealth, and hazard- 



industrial economies have put in place govern- 
ment policies that, in effect, protect a firm's 
tr'jning investments by assuring that other 
firms make similar investments. Similar poli- 
cies have not been adopted here. Nor, by and 
large, does the recognition yet exist here tliat 
^ there is a broader public good in having a 
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ous material handling.^ However, it does little to 
assist firms and their employees with skills or job 
performance training. Does the national interest in 
maintaining economic competitiveness and living 
standards justify Federal incentives for employee 
training? And, if a Federal role is appropriate, what 
should be its scope? 

It is clear that the private sector must be the 
primary actor in employee training. Proposals that 
will receive serious consideration by policymakers 
are likely to aun at expanding the Federal role 
through activities that augment or enhance, not 
substitute for, private efforts. With the list of 
proposals growing, the pros and cons of an expanded 
Federal role need careftil assessment. 

Is There Need? 

There would be little need for government in- 
voIvcTient if employers provided an optimal level of 
training or if workers undertook such training on 
their own. A common view in American manage- 
ment — and among many workers — ^has been that 
little training is required to develop the skills needed 
to perform most jobs. When training is needed to 
develop specific skills (e.g., to operate new equip- 
ment), firms will provide it. The practice of reducing 
jobs to thdr simplest tasks has been widely usexi by 
American management, in part because training 
needs were minimized. 

While this practice stiil prevails, its suitability as 
a contemporary niodel for work organization is 
incre.'^singly challenged. Indeed, as chapter 4 of this 
report discusses, a growing number of American 
firms are beginning to reorganize work in ways that 
more fiilly develop and exploit the skills of their 
workers. These companies usually find that consid- 
erable training is necessary for success. Most firms, 
however, continue to rely on the traditional model of 
work organization. 

Thus, there is growing concern, reflected in the 
commissions cited in box 2-A, that .\merican 
society is doing too little to develop the skills needed 
to si5)port a globally competitive set of industries 
and an improved standard of living. Training is too 
often given low priority or is used ineffectively by 
management. According to this view, U.S. society 



has a vested interest in a high skill industrial system, 
one that is likely to produce high wage jobs and raise 
living standards, and this is a persuasive rationale for 
government assistance in training. 

Indeed, training can benefit firms, workers, and 
society as a whole. For workers, training is associ- 
ated with higher wages, less liklihood of unemploy- 
ment, and shorter duration of joblessness if they do 
become unemployed. While other factors also affect 
outcomes, training can be expected to contribute to 
broad societal benefits stemming firom a highly 
productive workforce. To the extent that such a 
workforce might command better wages, and their 
employers' realize higher profits, government tax 
revenues would increase to defray part of the 
public's investment in training. There also are likely 
to be reductions m public costs associated with 
unemployment. 

Won't Firms Train on Their Own? 

A few American firms are world leaders in 
trainmg; by all accounts, however, most firms do 
little training. More might begin to act on their own 
to provide training as the benefits of well designed 
programs become clear. This seems unlikely, how- 
ever, unless some structural impediments that now 
make many firms reluctant to train are overcome. 

Companies cannot expect to fully capture all of 
the benefits of their training investmenis, particu- 
larly trammg tliat develops general skiUs. High labor 
turnover in the U.S. economy makes many employ- 
ers, especially small employers, view training that 
gives workers transferable skills as a risky invest- 
ment. Even though the training might enhance the 
skills of their workforce, these en:5)loyers fear that 
their workers will take other jobs before the firm 
recoups its training investment. 

There can be a broader public good arising from 
training that the individual firms or workers are not 
in a position to achieve through their own actions. 
Several other countries recognize tliis through na- 
tional policies that help protect a firm's training 
investment by assuring that other firms also make 
similar investments. Similar approaches could be 
taken here. 



^or example, nursing homes that receive Medicare and Medicaid funding must meet minimum Federal standards for nursmg aid trammg. Many 
Slates are now developing literacy tests for tnick drivers to ticct federally esublishcd standards for tnick dnvcrs. Implementauon cf the Occupauonal 
Safety and Health Act now requires companies with over 10 employees to label hazardous substances, warn workers of their dangers, and provide special 
training in their safe handling. 
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Government assistance will not do much unless 
there is strong management commitment (which 
could require a change in management attitudes) and 
employee motivation (which might follow a change 
in management attitude) to more fuUy use worker 
skills. Without this, training might do little to 
improve a firm's performance. It could be a goal of 
government to provide the information and incen- 
tives that could contribute to this change in behavior 
and attitudes. 

Are There Training Gaps? 

Several highly publicized rej/orts have suggested 
a growing mismatch between worker skills and 
workplace demands. Many low skill jobs will 
continue to be created that require little training. 
However, unless the overall pattern is toward high 
skill jobs that can command high wages, the United 
States risks becoming a low skill, low wage country. 
The conclusion is almost inescapable that U.S. 
industry will not be able to widely replicate tiie good 
results realized by the best-pmctice firms unless 
some major gaps in the worker training system are 
addressed. 

As discussed in chapter 6 of this report, the best 
estimate is that one-fifth of young adults aged 21 to 
25 read only as well as an average eighth grader, and 
the incidence of poor basic skills could be higher for 
the woricforcc as a whole. Few employers on their 
own can be expected to offer basic education to their 
employees. The United States ranks near the bottom 
among industrialized countries in apprenticeships. 
Small firms and firms facing fmancial difficulty — 
the firms that might benefit most from tlie improved 
productivity and quality that can come from rela- 
tively low-cost investments in training — are often in 
the poorest position to train their workers. Moreover, 
the quality of training is often poor, and firms often 
do not mjdce good use of training. In the face of such 
fmdings, business-as-usual will leave many U.S. 
workers unprepared to participate in the kind of high 
skill economy that is most likely to lead to an 
improved standard of living. 

Government Action: State, Federal, or Both? 

What level of government would be best suited to 
assist in addressmg these gaps? The American 
system of federalism offers many different alterna- 
tives for structuring partnerships between the Fed- 
^-1 Government and States. Ideally, policy initia- 
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tives could be crafted to exploit the special strengths 
of each level of government. 

Clearly, the States are better positioned than the 
Federal Government to provide direct services to 
firm5. Most States now offer modest assistance to 
industry for training, and ^f.veral are now active 
providers of workplace literacy assistance. Because 
several States also offer industrial extension serv- 
ices, they have the pc>tential to provide firms with 
coordinated technology, traiiiing, and management 
assistance at the same time. Many States also 
support community colleges, which provide fimis 
with training services. States also play a pivotal role 
in public education. Some also are experimenting 
with new ways to finance training assistance, such as 
payroll levies and lax credits. 

While the level of State activity is increasin,g, 
progress could be slow and spotty without national 
leadership and support ^♦ate spending for industry 
training and technolo^^ services is modest — 
p. jbably less than $1 billion. The State activities are 
driven by economic development objectives, and the 
States are in competition on this. National policies 
could help create a more favorable environment for 
continuing education and training throughout the 
country. 

There are other activities that would be difficult to 
cany out without Federal leadership. Clearly, the 
Federal Government is better suited than the States 
to coUect and analyze data about national trends in 
training. A Federal role to support research, evalua- 
tion, and dissemination of the best training practices 
is another area where national scope is important, 
especially since the military and some other Federal 
agencies are major supporters of training research. 

Competition ft Federal Dollars 

An expanded Federal role could Jicighten compe- 
tition for Federal funds, .a matter of no small concern 
in a day of budget deficits and limited funds for 
existing Federal training prcgi ams for the disadvan- 
taged. Employer spending on fonnal training — a 
low-end estimate would be $30 billion per year— is 
one- third more than the total budget of die U.S. 
Department of Education and about 10 times the 
amount the Federal Government spends for services 
to economically disadvantaged people and displaced 
workers under the Job Training Partnership Act. 
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Clearly, Federal support, or any gover^'^ental 
siipport, for that matter, would need to be carefully 
targeted. Otherwise, government dollars might sim- 
ply substitute for private training dollars, hence 
doing little to expand industry training. Government 
efforts might aim at improving the effectiveness of 
training. Another possibility would be to target 
assistance on either employees that seldom receive 
much training or on transferable training. 

Government involvement would not necessarily 
require major increases in Federal spending, how- 
ever. Most options discussed in this chapter would 
have a small (under $10 million per year) or 
moderate (under $100 million per year) initial cost. 
Many of these options would need to be sustained 
for a period of years to have much impact, and some 
of them might well need to be expanded in time 
beyono the $100 milhon level to fuUy succeed. But 
the option that would stimulate the most training, a 
training levy, would do so with only modest fiscal 
impact on the Federal Government.^ It would force 
many firms who do not now conduct training to 
spend on training, but it would also ease * 'free rider" 
problems for other fimis that do spend money on 
training. There would be a danger of training foi 
training's sake-— with resources not always used in 
tlie most efficient and productive fashion. 

Other government roles, such as support for 
research, have the potential to improve training 
throughout society — including the training Federal 
agencies give to their own employees and the 
training offered through such Federal programs as 
the Job Training Partnership Act. The efficiency 
gains might in time pay for the research many times 
over. Finally, an initiative aimed at equipping 
workers with transferable skills would help workers 
get new jobs in the event of displacement. 

Do We Know Enough To Take Action Now? 

To those demanding a high degree of certainty, 
(tiC absence of good data may seem a reason to delay 
a major Federal initiative in tliis area (e.g., a national 
training levy). Better information clearly would be 
desirable. But there also are risks in delaying action 
for the protracted period (certainly several years) 
needed to develop good data about training. The 
findings of name jus national studies in recent years 



clearly indicate that more needs to be done — ^and 
soon — to enhanCs^ workforce skills. If a major 
initiative is to be launched, it will need to occur very 
soon to have much impact in this century. 

As it considers possible policy directions. Con- 
gress might wish to evaluate the degree to which 
proposed actions support not only industry training 
but also contribute to broader societal goals. For 
example, actions to improve the overall skills m the 
workforce would help not only firms but also 
workers adjust to the demands of new technology 
and changing compedtive circumstances in the 
coming years. For workers without much formal 
education, workplace training can be a major source 
of learning and the last chance for upward mobility. 
Workers with a broad base of skills are likely to I.^/e 
less difficulty in finding new jobs if they are 
displaced, reducing unemployment costs to society. 

Defining the Scope of Federal Responses 

OTA has identified, and analyzed below, 16 
policy opticns that, taken in sum, would broaden and 
deepen employer and employee commitments to 
training. {Table 2-1 lists these options, grouped 
under four broad issue areas, and directs the reader 
to more v'^etailed policy tables and discussion in the 
text.) Some options would provide a stronger 
institutionjd ba$5 of support within the Federal 
Government lor industry-based training, building on 
existing programs. Others, if adopted, would go well 
beyond the cuirent Federal role. These options are 
not mutually exclusive, although some would need 
to be modified if other approaches were also taken. 

These options could be put together in various 
combinations, reflecting different degrees of gov- 
ernment involvement. One approach would be for 
government to play a supportive, but largely indi- 
rect, role in encouraging training by firms individ- 
ual workers, and States. This incremental approach 
would build on cunent Federal activities (sponsor- 
ship of research and demonstration projects, help to 
States for evaluating training pro^^ams, develop- 
ment of data, dissemination of information about 
best practices) that could provide a better informa- 
tion base for training. Some existing programs (e.g., 
workplace literacy demonstration projects, favora- 
ble tax treatment of employer provided education 



(raining lev> would ooi cmait dircci Federal expenditures. Iheic could be M?me near (cim revenue loss (o the Govermnem if fu jis used funds 
from orhenvtse taxable profile lot intming. On die uihci band* d tbc cnumng led iv uiure pruducu v e enicrpnse&» (he long tenn eff ei.t f ui Federal revenues 
-^^Y^X positive. 



Chapter 2— -Policy Issues and options • 43 



Table 2-1— Summary Guide to Policy Issues and Options 



Issue areas and options Table no. 



Issue area A-^edudng barriers to firm-based training 

Options: 

1. Help firms set up training consortia Table 2«2 

2. Expand technical assistance to trade assodations, others Table 2-2 

3. Consider limited tax cre<St for private-sector training Table 2-2 

4. Phase'ln payroll based "national training levy" Table 2*2 

Issue area B^RetraJnlng individual workers for career advancenient 

Options: 

5. Expand apprenticeship concepts , Table 2-3 

6. Adequately fund Federal support for vocational programs Table 2-3 

7. Fund vwjrkplace basic sldlls program Table 2-3 

8. Provide favorable tax treatment for continuing education Tabl6 2-3 

9. Evaluate ways to help finance workers' continuing educc*iop Table 2-3 

Issue area C-^nkJng training and technology assistance 

Options: 

10. Coordinate technology and training assistance Table 2-4 

11. Help States expand industrial services, conriblned with ti ng Table 2-4 

12. Support creation of an employer Institute for worl^»based warning » . . . Table 2-4 

Issue area O^lmproving the quality and effectiveness of training 

Options: 

13. Encourage adoption of best practice approaches and technologies Table 2-5 

14. Fund the Federal training technology transfer program Table 2*5 

1 5. Fund nrxjre civillan^sector learring researchAechnologies Table 2*5 

16. Improve the Information base on work*based trainin g .» Table 2*5 

SOURCE: Offico of Technology Assossmont, 1990. 



finns. These actions would not preempt the meas- 
ures identified in the incremental approach, but 
would provide, in addition, broad mcentives or 
requirements for employee training. First, Congress 
could attempt to raise employer invet^tment in 
training, through options ranging from extensive 
funding for technical assistance to tax credits to a 
training levy. The most far-reaching approach — one 
that would E-ffect all firms — vt^ould be a national 
training levy; with a levy, employers would Mdier 
commit a small percent of their payroll lO training or 
pay the same amount to a national or State training 
fund. Other possibilities, such as a limited tax credit 
or direct assistance for training, could be used to 
assist firms that have limited resourcf J for traimng, 
but these would cost the Federal Government quite 
a bit. Enhanced support could made available to 
help individual employees undertake training on 
their own. 

Tlie more aggic^ e strategy outlined above, 
with its national trainmg levy, would result in a 
fundamental change in the training behavior of ail 
employers (including small business and govern- 
ment). It would elevate training and skill develop- 
ment in the national consciousness. On the other 
hand, it could quickly devolve into training-for- 
training's sake, if phased in too fast, and without 




assistance, assistance to State technology programs, 
aiid transfer of federally developed training teclinol- 
ogy) might be continued or expanded. Some new 
initiatives (e.g., planning suppoi % industry train- 
ing consortia, earmarking funds for learning re- 
search, and funding of State clearinghouse services) 
would be launched, but at a modest level of funding. 

The incremental aj roach has attractions; in its 
early stages, it would not cost the Federal Govern- 
ment much to implement, because it would take time 
to build the capacities to use resources wisely. 
Moreover, many of it5 features are partly in place or 
under consideration in Congress or the executive 
branch. It relies on persuasion and avoids controver- 
sial measures likely to be resisted by business. But 
it also has limitations. Even if effectively imple- 
mented, the specific measures that in sum constitute 
this approach would likely have a modest impact on 
skills upgrading. Since Federal policy would have 
little direct impact on the training behavior o^ 
employers, progress would depend on employer 
initiatives and actions at the State level. Some States 
would do a lot; others little. 

If widespread action is desired. Congress could 
consider more far-reaching approaches to encourage 
y^.ls development and technology upgrading by 
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some control over the quality of training, its 
potential to upgrade workforce skills would be 
reduced. Moreover, most employers would need 
time to evaluate their training needs and to put 
management structures in place to take full advan- 
tage of the new skills possessed by their workers. 
The training might have greater effect if it were 
combined with technology assistance to help firms 
adopt new technologies and more effective ways to 
implement these technologies. State industrial ex- 
tension services or Federal technology assistance 
might help. 

Many firms — even those that spend enough on 
training to be unaffected by a training levy — would 
see tlie levj' as intrusive and would be concerned 
about bureaucracy, red tape, and possible govern- 
ment involvement in the content of training. Busi- 
ness mi<2iht be more willing to be involved if a new 
institution, located outside any existing government 
agency, were chartered to work with industry groups 
on employee training, work organization, and new 
technology adoption issues. Ideally, such an institu- 
tion would be set up by the employers them*^ jlves; 
it might be funded through the national levy, were 
this adopted. 

Even if fully implemented, the options and 
approaches discussed in this chapter would com- 
prise only one leg of a national strategy for human 
resource development. As anew areacf involvement 
for the Federal Government, the relationship of work 
based training policies to other kinds of government 
traming programs — ^assistance to displaced workers, 
older workers with outdated skills, the economically 
disadvantaged, at risk youth, and those on welfare — 
would need to be defined and clarified."* Although 
not within the scope of the policy options discussed 
here, better coordinatioa and integration of these 
programs, especially at the implementation level, is 
emerging as n major concern. Indeed, Congress, in 
its consideration of bills to reauthorize the Job 
Training Partnership Act and the Carl D. Perkins 
Vocational Education Act, is evaluating alterna- 
tives, such as a human ic^ource council, to better 
coordinate Federal training, education and social 
service assistance now distributed to a wide variety 



of State and local bodies. Others have proposed 
merging of existing education and training programs 
where possible, or creation of new entities, such as 
Employment and Training Boards, to serve local 
labor markets. Whatever mechanism is selected, 
close interaction with employers will be needed. 

ISSUE AKfiA A: REDUCING 
BARRIERS TO FIRM-BASED 
TRAINING (Table 2-2) 

Employers, of course, benefit from having well- 
trained workers. But many firms shy away from 
paying for broad-based training. There are several 
reasons. 

Compared to workforces in many other coimtries, 
^J.S. workers tend to change jobs more often — 
tspecially in the early years of their careers Many 
employers, especially small ones, fear losing their 
investment if they provide general training to an 
e^nployee who then takes a job at another firm 
(maybe even a competitor). Of course^ firm ^ often d^ 
find ways to share training costs with employeeji. 
Moreover, some evidence suggests that employees 
who receive the most training tend to have longer 
tenure with their employers than those who get less. 

Another uncertamty for employers is whetlier the 
training s ipport system available in the community 
will meet their needs. Relatively few companies can 
afford to develop and implement their own internal 
traming systems. The majority are therefore depend- 
ent on outside .providers — vendors, consultants, 
community colleges, private training schools — of 
highly variable quality. 

A third reason is employer uncertamty about 
whether their workers* performance will actually 
improve after formal training. Some firms have 
found that 20-30 percent of their nonsupenisory 
workers must take remedial courses before taking 
classroom training and, although classroom training 
can be effective, transferring the training back to the 
job can be difficult. Faced with such circumstances, 
employers may pursue management strategies that 
minimize the need for training. 



<For ciiscu5c</ia oi cUsplaccd worlccr issues, sec ihc foHowwg Office of Technology Assessment reports: Technology andStruaura' Unemployment' 
Reemploying Displaces Adults OTA-TTEr250 (SpringfieU, VA. National Technical Inforaiaiion Service, Rbmary 19^5); Plant Closings^ Advance 
Nonce and Raptd Response OTA-rrE-321 (Springfield. VA. NaUonal Technical Informanon Service. Septeniber 1988); Trade Adjustment Assistance' 
O Jeasfor an Old Program OTA-rrB-346 (Washington, DC: I. S.Govenimcnt Printing Offict, June 1987). 
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Assuming that Congress wishes to encourage 
employers to invest more in training, there arc many 
options it ccald consider. Four approaches are 
discussed be^ow: 

L helping jRrms set up training consortia 

2. helping trade associations and industry groups 
build training capabilities 

3. offer* g tax credits for certain training expendi- 
tures; and 

4. implementing a payroll based levy for trainirg. 

Option 1: Help Firms Set Up Training Consortia 
(Table 2-2) 

Training consortia or cooperative training ven- 
tures involving several employers can help employ- 
ers reduce costs and ease their concerns about the 
perceived risks of training. Small companies in a 
consortium can share costs of instructic* and 
training facilities. Consortia could be used by large 
firms and their supplier networks to develop shai^ 
training approaches and common workplace prac- 
tices (e.g., for quality con<roiJ. Consortia also might 
be used to upgrade the training skills of first-line 
supervisors and others who are expected to give 
informal training but have little training background. 
Community colleges and other training organiza- 
tions could play constructive roles in consortia. 
While a few examples of training consortia exist (see 
ch. 5), organizing new consortia can be difficult; 
moreover, some firms worry (though perhaps need- 
lessly) that joming a consortium could make them 
vulnerable to antitrust actions. To help companies 
set up training consortia. Congress could authorize 
start-up assistance and clarily the relationship of 
training consortia to antitrust laws. 

No Federal agency has a C'. atinuing program to 
help firms set up multifirm triii.mg consortia.^ A bill 
to set up such a program in the U.S. Department of 
Labor is before the 101st Congress (S. 2114 as 
introduced).^ T^e bill would (among other things) 
authorize grants to help companies in the sariie 



industry or using similar technologies to plan and 
organize training consortia. The training would aim 
to help technicians, nonsupervisory workers, first- 
line super>;isors, and other workei^ function more 
effectively with new technologies, management 
practices, and new forms of work organization m 
both manufacmring and service industries. The bill 
would authorize the program *or 10 years, with S5 
million for the first fiscal year, and Siuch sums as 
necessary thereafter. 

Son:^ employers shy away from involvement in 
multiejnployer training activities out ot fear that 
tiieir participation might be interpreted as violating 
Federal antitrust laws.'' This concern may not be 
warranted, given the fact that some fimis now 
participate in multifirm apprenticcsMp programs. 
However, the perception of legal proolerns can be as 
great a barrier as actual legal baniers. 

To reduce business uncertainty. Congress could 
clarify how antitrust hw would be appliec when 
firms form training consortia. In ' )me special cases. 
Congress has adjusted antitrust law to minimize 
interference with other public policy objectives. In 
the 1984 National Cooperative Research and Devel- 
opment Act, Congress clarifiea that precommercial 
research and development collaborations are to be 
judged ''on the basis of. . . reasonableness, taking 
into account all relevant factors affecting competi- 
tion," and also limited damages for registered 
projects to actual injury.^ 

In helping firms ii-itiate con. ortia, tlie Federal 
Goverrmient also could support efforts to provide 
consortia with information and technical advice on 
best practices. MuJtifinn consortia can be used to 
develop and deliver several important types of 
training. For example, they might make it more cost 
effective for firms to provide the classroom training 
associated with apprenticeships. Wit encourage- 
ment, multiemployer groups might develop and 
administer industry-specific programs to address 
basic skiUs problems encountered by member firms. 



^Thc )Dq)artinca' of I-abor on occasion has provided dcxnomtiation sranu to industry and educational consortia to develop training materials* 

^Section 4(V4 of S.21 14. the proposed Excellence in Mathematics, Sciexx:e. and Engineeiing Education Act, as introduced. 

'Commission on Workforce Quali ty and Ubor Market Efficiency, investing in PeopU. A Strategy To Address Americans Workforce Crisis, A Report 
to the Secretary of Labor and the American People Qf/^ Aiagton, IX^: U^. r>cpartmcnt of Labor, Septen^ 1989). p. 19. 

'Public Law 93-462, 15 U^.C. 4301-4305. Even without the clarifying legislation, this "n»!e of reason" would usually apply. However, the 1984 
bwdia substantially reduce business uncertainty and the need for extcasive legal analysis. The 1984 Act and possible further antitrust clarifications tx^ 
amendments to facilitate iatcrfirm coopoaiion are discussed m U.S. Congress Office of Technology Assessment, MaJtins Things Better. Compering in 
Manufacturing, OTA-rr&443 (Washington, DC: U.S. Government Printing Office. i9S9) pp. 219-231, pp. 6W9. 

S. 2114, as mtroduved in the 101st Cbngress, proposes that pubhcly disclosed trammg consortia covered unaer the bill would be judged by f.smnlH 
ivle of reason. 
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Table 2-2— Issue Area A: Reducing Barriers to Firm-Based Training 



•Optloni.*HeIp firms set up training con- 
sortia: 

• This could Include start-up grants and 
technical assistance to firms, trade assod- 
ations or industry groups, and training 
institutions (e.g., community colleges) to 
organize multifirm training consortia To 
give the program visibility and staying 
power. Congress could give the adminis- 
tenng office a statutory basis, and funding 
authorization, and clarify employer con- 
cerns about antitrust violations. Beyond 
this. Congress could, as a further induce- 
ment to companies to engage in coopera* 
tive training efforts, set aside some funds 
from Federal adult education and voca- 
tional programs specifically for consortia 
activities. 

Consortia could involve: 1) new groups 
specificaify set up to provide training, and 
2) existing industry and trade organiza- 
tions, given added training functior.s. 



Advantages: 

• The consortium approach might induce 
more firms to share taining or risks they 
might not singly assume, if coordinated 
with other Federal education and train- 
ing programs, the consortium approach 
could expand access of small busi- 
nesses and their employees to basic 
education. Job skills upgrading and trans- 
fer of the latest training technology and 
techniques. The consortium approach 
also might help more firms send person- 
nel (such as supervisors and others 
responsible for informal training) for 
train-the-traJner Instruction. 



Disadvantages: 

• While used in some industries like con- 
struction, there could be structural rea- 
sons why the training consortia or coop- 
erative training concept has not caught 
on with American firms. Rrms could be 
concerneJ about loss o' proprietary in- 
formation and also about raiding of 
trained employees by firms outside the 
group. Also, snriall firms often do not join 
trade or industry groups. 



Disadvantages: 

• Startup funds alone mightnotbe enough. 
It could be difficult for mdustry organiza 
tions to develop and sustain required 
levels of support once government funds 
ended. Federal *echnical assistarxje, even 
if provided for several years, will not 
necessarily be sustained by employers 
or trade associal'ons on their own. 

• Many trade associations and industry 
organization:; lackdo se linkages to small 
employers and have limited ca padties to 
deal with training issues. Those industry 
organ rations r?K)St likely to seek Federal 
h&ip mic^.M have iptanned training actions 
in any cas" ''lence, the Federal funds 
might simpi^ outsstitute for industry funds. 

Disadvantages: 

• Tax credits are difficult to target and limit. 
Tax credits would not do much to en- 
courage firms to undertake training they 
wf^re not predisposed to take. Hence, 
the approach nnight not be effective for 
such training as basic skills. y\t the same 
time, tax credits can be inefficient when 
firms actually do make use of them, 
since It is difficult to determine whether 
the credit simply substitutes for training 
the firm would undertake in any case. 
Tax credits would not help not-for-profit 
employers and their employees. Rnally, 
taxcTbdits run counter to recent efforts to 
hold tax expenditures under control. 



Option 2: Expand technical assistance to 
trade associations, others: 

• In conjunction or separately from Option 1 , 
give a statutory charter and technical 
assistance funds to the U.S. Department 
of Labor (DOL) to: 1) help trade assoda- 
tions and other industry groups identify 
inductry-spedfic training needs, and to, 2) 
help them build training capadties and 
institutional stnjctures. DOL now funds 
about $3 million of work-based learning 
demonstration projects a year. To launch 
a HDeaningfuI program of technical assist- 
ance, initial funding at three times this 
level might be needed. Some of the funds 
jould be made available to State industnal 
training assistance programs. 

Option 3: Consider a limited tax credit for 
private-sector training: 

• The initial steps nvghtindude. 1) directing 
the Treasury Department (in coordination 
with the Department ol Labor and the 
Departnnent of Commerce) to evaluate 
alternatives for targeting the tax credit; 
and 2) directing Treasury (again in cooper- 
ation with Labor) to conduct a fi'^'d tilal cn 
the fiscal impacts of a limited tax credit by, 
for example, reimbursing partidpatino firms 
with an amouivt equivalent to what they 
might receive lor training if the limited 
credit were in efi'ect. The field test could be 
restricted to srm\Il and medium-size firms 
and also linked to particular kinds of 
training expenses (such as basic skills 
training). Legal considerations would pre- 
vent offering an actual tax credit to se- 
lected firm^ during the trial period; henc(?, 
appropriated funds would be needed. 



Advantages: 

• The approach might encourage nrK>re 
industry-sector responses to skill devel- 
opn^nt, building on private sector initia- 
tive and depending on the private sector 
for implementation. If evaluation and 
dissemination were built into the pro- 
gram, other industries nrvght become 
nix>re involved, with littie need for further 
government assistance. 

• By setting up a statutory office and 
program authorization at the Federal 
level. Congress would place Federal 
support for research, denf)onstration,£nd 
technical assistance for industry-based 
training activities on a firmer foothold, 
less subject to year-to-year flux in allo- 
cating Departmental research funds. 

Advantages: 

• The field test would give a sounder basis 
for subsequent dedsion about whether 
to proceed with a tax credit. As for the 
advantages of an actual tax credit, firms 
would have the choice of using or not 
using this incentive — and it would thus 
be more accepted by eir.j^ioyers. If care- 
fully targeted to certain kinds of activities 
like basic skills education, a tax credit 
approach might affect the behavior of 
firms at the margin. 
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Option 4: Phase In a payroll«based na- 
tional training levy: 

•-Employers-would b0*=obliged to spend'a 
snnall percentage of their payroll (say 1 
percent) on broad, transferable training or 
pay an equivalent anwunl into a govern- 
ment training fund. (Die government fund 
could support such activities as workplace 
literacy, training of contingent workers or 
other under served workers, technical as- 
sistance, or services to displaced work- 
ers.) During the first phase, employers 
would no< have to pay the levy if they 
reported their training expenditures to tne 
government (even if they spentnothlng on 
training,) Implementation would be 
phased in over<>everaI years to allow firms 
to develop training expertise and select 
the best service providers. The levy could 
be made to apply to employers in all 
sectors, including nonprofit organizations 
and governments. 



SOURCE: Office of Technotog:' AssessnriGnt, 1990. 



Advantages: 

• This approach-would-assure a certa'n 
minimum of worker traifiirig by ail firms 
and employing organizations, Including 
nonprc fit organizations and government. 
It thus has the potential >e worker 
skill levels through^. employed 
workforce. Because the .^st v/ould be 
borne by the employers, direct competi- 
tion for public funds — such as training of 
unemployed people— would be minimized. 
Depending on how it were Implemented, 
this approach could also give firms con- 
siderable flexibility about how to fulfill 
their training obligation. 

• Even if full implementation of the levy 
never occurred, the approacn proposed 
(with an initial period of tax forgiveness if 
the firmreported training expenditures to 
the government) would for the first time 
create benchmark data on firm«based 
training expenditures that would provide 
policymakers with a sounder basis for 
subsequent decisionmaking. The first 
phase data alone might affect the train- 
ing behavior of firms, since they would 
be able to compare their expenditures 
With overall trends in their sector. 



Disadvantages: 

• The rnpre targeted the tralnlng.requjre- 
ments (e.g., basic skills training, appren- 
ticeship training) the more monitoring 
and paperwork would be needed. Yet. 
without targeting, firmsmightnotusethe 
training to meet publicly important objec- 
tives. 

• There is a danger that this approach 
could lead to training for training's sake, 
especially in the early days of tun inrv 
plennantation. Many pioviders could be 
expected to jump into the training mar- 
ket, with the probability that much poor 
quality training would be offered. 

• Some employers, especially employers 
having financial difficulties, might not be 
able to meet the levy requirements. 

• The first phase of the program, in which 
firms would have the option of paying the 
tax or reporting their training expendi- 
tures, could create burdensome paper> 
worker undue expenses for some firms. 

• The levy could result in undue emphasis 
on forma* training in classrooms, to the 
exclusion of improving on the job train- 
ing. 



using :uiTicuIa and instructional materials directl> 
relevr.nt to the students' jobs. All of these activities 
could be aided by technical assistance. 

Consortia, in themselves, will not overcome 
employer concerns about loshig training investment 
when workers leave before a certain payback penod. 
Consortia members could have cost recovery agree- 
ments when trainees move from one member firm to 
another. However, outside firms may be "free 
riders," able to hire away well trained workers from 
consortia members without incurring training costs.** 
But the employer's investment would be smaller, 
due to economies of scale, so concerns about loss 
would be smaller. 

Generally, such concerns might be eased if 
individual firms and their employees were to estab- 
lish "training compacts" to upgrade training of 
underserved employees and new entrants. Appren- 
ticeship might offer a model. Some apprentices in 
unionized industries enter into compacts when they 
receive training financed by joint union-manage- 



ment trust funds. Apprentices who leave the union- 
ized industry during or shortly after finishing the 
training may have to reimburse the trust fimd for part 
of the assistance. Congress might instruct the 
Department of Labor to explore and report on 
alternative approaches for risk-sharing by employ- 
ers, workers, and government that could lead more 
firms to experiment with training contracts of one 
sort or another. 

Option 2: Provide Technical Assistance to 
Trade Associations and Other Industry 
Groups (Table 2-2) 

Whether or not Option 1 is adopted. Congress 
might give the U.S. Departnicnt of Labor (DOL) a 
statutory charter and more funds to help firms, trade 
associations, and other industry organizations build 
up their training capacities. DOL recently set up a 
new Office of Work-Based Learning (OWBL), 
which is beginning to move in this direction. 



^uiic J Bassi, Multi Employer Training Consortia. An Idea Whuse Time Has Come' (Washington, DC. NaUoaiJ Fcaciauun of Indcpcndcni 
J^sincss Foundation, April 1990) pp. 4-5. 
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However, OWBL has other major program responsi- 
.bilities-Xinicluding -trade-.adjustment:assistaiice: and, 
retraining of displaced workers). A statutory charter 
for OWBL or creation ot a similar office to support 
ti-aiaing consortia and training by other industry 
grou*^s, would signal congressional commitment to 
technical assistance. 

OWBL now funds a few national demonstration 
projects (3 million dollars' worth in 1989) on an ad 
hoc basis to show new uses for apprenticeship 
concepts. (See Option 5 for apprenticeship discus- 
sion). Even the most successful demonstrations, 
however, would reach only a tiny fraction of U.S. 
employers. With a statutory charter, a separate 
authorization, and enough funds, DOL could launch 
a sustained effort to help trade associations, other 
groups of firms, or labor/management cooperative 
groups involve their members with training. 

U.S. trade associations, for the most part, are less 
involved with training than their European counter- 
parts. Without encouragement, they are not likely to 
become involved on their own; with encouragement, 
such as technical support, some might act. DOL 
might help them identify industry-wide training 
needs and, when the needs are known, assist in 
developing training materials and best-practice ap- 
proaches that member firms might use. The Cana- 
dian Federal Governmeat has had some success with 
this approach. In one case, it convinced large 
Canadian electrical firms and their unions to join a 
goverimient-sponsored study on the industry's train- 
ing needs. After the study was done, the companies 
and the unions set up a joint training committee 
which agreed to adopt a joint training fund, with 



some cost-sharing by the Federal and provincial 
.governments.. . , . 

DOL would need much more than $3 million — 
the current funding for demonstration projects — to 
launch a significant technical assistance program. In 
fact, without initial funding of $10 million per year, 
there would be little point in characterizing the effort 
as anything other than a demonstration program. An 
expanded DOL technical assistance program would 
complement Option 1 (help to mdustry for training 
consortia). Of course, it might be possible that the 
States or a nongovernmental organization will 
become more integrally involved in providing tech- 
nical assistance. For example, if a nonprofit institute 
to work with employers and employer organizations 
on workplace learning were established, the institute 
could perform part of DOL's technical assistance 
mandate. (See Option 12 m table 2-4.) If the States 
greatly expanded their technical assistance capabili- 
ties, the Federal role might evolve into a grant 
assistance program (with higher furding levels) or, 
if State efforts were sufficient, be reevaluated. 

Option 3: Field-Test Limited Tax Credits for 
Private-Sector Training (Table 2-2) 

There have been several recent proposals to give 
firms a limited tax credit for employee tiaining.^^ 
For tax purposes, firms now treat much of their 
training costs as expenses that can be deducted in 1 
year rather than amortized over several years as is 
the case for capital equipment.^ ^ Proponents believe 
a tax credit would leverage more eniployer training 
investments at less cost to the government than 



'^Thrcc examples. 1> H.R. 1219. the proposed NaUonai Training InccnUvc Act of 1985. as pioooscd but never acted on in the 98th Congress, called 
fora 25-pcrcent tax credit for eligible training expenditures (e.g., apprenuccships, cooperative education prOijnuns) that exceeded a company's average 
spending on these acUvities over the previous 5 years. 2) The Commission on Workforce Quality and Labor Market Efficiency, in proposing a training 
tax credit to Secretary of Labor Dole, also called for a long base period for calculating the credit, the Commission proposed to limit the credit to (a) 
coropensauon of full time corporate tramers. (b) purchase or development of instructional materials and equipment, and (c) payments to third-party 
trainmg insUluUons. (One member of the conmiission dissented on the tax credit.). 3) A recent joint report issued by the National Center for Education 
and the Economy and the Amencan Society for Traimng and Development called for lax-based investment incentives to partially subsidize development 
and delivery of training, and discussed some issues mvolved m designing a lax credit. Sec Anthony P. Carnevale and Junel W Johnston. Trainf*tg 
America: Strategies for the Nation, (Alexandria. VA: American Society for Training and Development. 1989). pp. 53-58. 

' » John M. Quiglcy and Eugene Smolcnf ky . The Tax Treatment of Tnurung and Educational Expenses/ ' Investing in People A Straf^gy Co Address 
O lericas Workforce Crisis, background papers, vol. 1 , p. 838. 
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would be the case fordkectly-appropriated fu^^ 
Tfiie tax credit also could make training more visible 
to high level corporate officials. Tax credits also 
tend to be viewed favorably by poterdal beneficiar- 
ies. 

At the same time, tax credits a, . hard to target 
effectively and canbe an inefficient way to stimulate 
investments. If a training tax credit were authorized, 
it would be difficult to devise safeguard? to keep 
firms from taldng a credit for training they would 
undertake in ^ny case. Also, the tax credit would 
have to be carefully designed to exclude some kinds 
of training e}q)enses (e.g., renting a conference 
center at a vacation resort, transportation to such 
facilities). For reasons such as these, as well as the 
unpredictable effect of tax credits on the Treasury, 
many consider tax credits to be bad public policy. 

Of course, the credit could be narrowed to a few 
eligibk activities (e.g., basic skills instruction or 
formal classroom training in programs that give 
successful trainees a recognized certificate of suc- 
cessful completion). The credit also might be 
restricted to training of certain categories of employ- 
ees (e.g., nonsupervisory workers). If narrowly 
drawn, the credit might help firms build their 
internal training capabilities. Oiic possibility would 
be to allow smaller firms (those with under 250 
employees) to get a partial credit for training 
materials and equipment, or for sending supervisors 
and other personnel to courses on training. 

There is a danger that a tax credit would need to 
be so narrowly cast that it would not serve as much 
stimitlus. BuUding in safeguards would increase 
p£5)erwoik, which in would reduce the likeli- 
hood of company participaion in the program. Very 
few companies centralize record keeping of their 
training expenses; to make sure that the credit 



supported:additi6nal:tfaining, data coUection-would' 
be needed to establish a baseline. While some 
activities (e.g., corporate payments to outside train- 
ing institutions) would be quite easy to document, 
'nternal training activities, if covered by the credit, 
would be very hard to document. 

Given the implementation questions involved in 
administering a tax credit. Congress might take 
some preliminary steps (as discussed under Option 
3 in table 2-2) before deciding to authorize a 
full-fledged training tax credit. For example, Con- 
gress might instruct the Department of Treasury, in 
coordination with the Departments of Labor and 
Commerce, to prepare a detailed analysis of how a 
tax credit mi^ht be targeted to meet identified 
training needs. 

As part of the evaluation process. Congress could 
also authorize Treasury, in conjunction with Labor, 
to experiment with a field test of training incentives 
that would be equivalent (in essence) to a tax credit. 
One possibility would be to cffer the training 
incentive to a set of randomly selected firms for, 
perhaps, a 2-year period. Firms tliat elected to 
participate in the field trial, as a condition for 
assistance, would need to be wiUiag to work with 
Treasury or Labor personnel on appropriate account- 
ing measures. 

OpJon 4: Phase in a Payroll-Based National 
Training Levy (Table 2-2) 

Among options considered here, a payroll based 
training levy v/ould be the most far-reaching ap- 
proach the Federal Governm^int or the States could 
take to stimulate employer investments in training. 
It also would be the most controversial with 
employers. Many variants of a payroll-based levy 
exist in other nations. The one discussed here would 
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^^Training America. Strategies for the Nation, for example, speculates that a 20-pcrccnt tax crcdji for new trar uig expenses could leverage a 
20-pcrccnt inaeasc in corporate training activities. This would mean that the spending of frnns ou fonudl traujing could incix:ase to $36 biUion— from 
$30 billion (the authors* estimate of what firms now spend on formal trainmg). Revenue losses to the government, thc> estimated, would bc$6(X)mjUion. 
Of course, there is no way to predict in advance just how much of a stimulus the lax aedit would be. The . ^ulus anticipated by Training America would 
appear to be at the extreme upper end of likely outcomes. An analysis of the early years of the U.S. research and development (R&D) lax credii (viewed 
by some as a model for a trainmg acdit) found that firms spent on average only 1.2 percent more on jRAD because of the credit than they mi^t have 
'vithout it, looses to the Treasury were probably greater than the gam m R&D attnbuted .specifically to the credit. Sec Edwm Mansfield, "Public Pohcy 
toward Industrial Innovation. An International Study of Direct Thx Incentives for Research ana Development,*' m Kim B. Clark, Robert H. Hayes and 
Christopher Urcn2,cds., The Uneasy Alliance. Managing the Productivity-Technology Dilemma (Bostoa MA. Harvard Busmess School Press, 1985), 
pp. 385-386. 

*^Some contend that a Federal basic skills tax credit is a red herrmg that would prompt little employer action and might divert policyiiiakers from 
dealmg ^ith the real barriers to employer mvolvcment. While a lax aedit alone would not aolve the problem, the only way to find out how employers 
would react would be to try ou; the concept. If carefully crafted, a temporary credit would cost httle if it failed. (For an analysis of possible Umitations 
^^"^^ tax acdit for basic skills, see Forrest P. Chisman and Wendy L. Campbell, "Narrowmg the Job-Skills G^. A Focus on Workplace Literacy," 
•St P. CHusman and Associates, Leadership for Literacy. The Agenda for the 1090s (San Francisco, CA. Jossey-Bass, 1990), pp. 165-167.) 
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give eiiipldyers a choice between spending a cert^ 
amount on training (say 1 percent payroll) or 
pajrng the same amount into a special training fund 
administered by a public agency^'* (see box 2-A). 
The levy could apply to all employers, including 
government agencies. 

This option is not so much a tax as an **obliga- 
tion** that employers provide their workers with 
training or pay the levy. Within broad guidelines, 
employers would have the flexibility' to use the 
training for purposes that fit into their strategic 
needs. Only if a firm elected not to spend the money 
on eligible training would the levy be imposed. 
(Another variant would be a levy-grant system, now 
used in some States, in which all employers pay a 
payroll tax for training that is then redistributed for 
specific training projects. See box 2-C for discus- 
sion.) 

Many training intensive countries, including 
France, Sweden, Ireland, South Korea, Singapore, 
and the Netherlands, use variants of a le\^ system to 
insure that more firms engage in training or to insure 
that workers do receive needed training^^ (see ch. 3 
for a discussion of the French and K rean programs). 
France requires employers to spend an amount 
equivalent to 1.2 percent of payroll on training or 
pay the same amount to a training ftuid. A separate 
O.i percent payroll levy is earmarked exclusively for 
apprenticeship training. In place since 1971, this 
use>it or lose-it approach has been quite successful 
in generatirig more fimi baseu training — small and 
medium-size firms have doubled their training over 
the period'^ — ^in part because firms have a great deal 
of discretion about whom and how to train. But 
questions of need and suitability of the training 
remain. 

There is little doubt that the levies have stimulated 
additional training in these countries. If applied in 
this country, the levy could be used to place a floor 
under employer-based training activities, with mini- 
mal direct outlays of pubbc funds. This would have 



the advantage of r^' 'mizing competition'for limited' 
public funds avaiiauie for training of economically 
disadvantaj^ed people, displaced workers and others. 
The levy might have some short term impacts on 
Federal revenues, as some firms would use other- 
wise taxable profits to meet the 1 percent require- 
ment. Firms with better trained employees might be 
more productive and efficient and generate more 
taxable income, thus offsetting any fiscal impact. 

What traimng activities would the levy cover and 
how might it be implemented? One possibility 
would be to target the levy for training activities that 
develop broad-based skills of employees or ihat 
develop the firm*s internal training capabilities to 
develop such skills. Examples: basic skills training, 
apprenticeship or other training that would give 
employees recogiiized credentials, and costs for 
developing relevant training materials or paying 
trainers to conduct these programs. Administra- 
tively, it would be easiest if the States oversaw the 
levy as they ahready collect a payroll tax through the 
Unemployment Insurance system. 

While promising in theory, a levy has disadvan- 
tages as wtU. It would add to the amount currently 
subject to payroll tax collection under various 
Federal laws — an amount some view as already 
burdensome. Some economists might argue that the 
workers, not employers, would ultimately bear m.ost 
of the cost. If so, workers in frnns that elected to pay 
the hvy would be in the position of paying for the 
training of others, without getting training them- 
selves. 

Some training produced by the levy — at least in 
its early years — would probably be poci in quality, 
with little direct connection to the real needs of the 
firm or the workers. In France, some managers still 
compla^ that the government is forcing companies 
to conduct training for training's sake. Also, while 
the system clearly has generaied a great deal of 
firm-based training, it has not necessarily been 
directed to those v^orkers with the greatest need. 



^^This approach was recently adv ^dicd by the Commission on Uic okilL of the Amcncan Workforce, a puvatc group set up by the National Center 
for Education and llic Economy, m its report, America s Choice. High Shlls or It>yv Viagesl (Rochester, N)f. National Center on Educaaon and the 
Economy, 1990). 

^^Othcrcountncs,mcludiig West Germany and Japan, uscpayToil taxes (o Imanccarange of employment and traming program;>,^gme of ihc^e funds 
arc used to train employed 'vorkers. Ibid.» Supporting Information IV. 

^*As cited in Burt S. Barnow, Amy B. Cbasaaov, and Abhay Pande, ftnanaal Incentives for Emplo~^er-Provided Worket Training. A Revtcn oj ,he 
D^^.,^fjg Expznence in .he I S. and Abroad, repon prepared for the U.S. Department of Labor Employment anu Traimng AdrBuni6U«v.K>n, Apr. 2, 1990, 
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'Box 2-C — State^Traif ling 'Levies 

At least four States (California, Delaware, Rhode island, and Alaska) now collect a small payroll-based training 
tax from employers.^ These States use what has been called a levy grant system to fund training." Most of the tax 
is Uocd to train unemployed workers, but some of the tax can be used to suppon firm-based training if it would serve 
certain objectives (e.g., reduce the likelihood of a plant closing or layofQ. In contrast to the French approach, the 
firm does not receive credit for the training expenses it incurs; instead, the employer pays the money into a 
government fund that is redistributed in grant form. Only a few firms — ^those who apply for and receive a 
grant — directly benefit from the tax. 

These States collect the training levy when firms pay their Unemployment Insurance (UI) payroll tax. 
However, the training tax is not part of UI. The four States first imposed the training tax at a time when they could 
lower the unempioynient insurance tax late fiurms* pay. Since the emplo}"5rs* payroll tax rate was no higher than 
the year before, political opposition was lessened. 

The State levies are not large; they amount to just 0.1 percent of that portion of payroll that is subject to UI 
taxes. The largest amount raised is in California, which has about $100 million available in its training ftind.^ (By 
contrast, the training tax component for payroll levies in France, the Denmark, Sweden, Ireland, Singapore, South 
Korea, Japan, and West Germany range from about 1 percent of payroll to about 2.5 percent.)^ 

Other States could impose such training levies — ^provided they are kept separate from the Unemployment 
Insurance trust ftind. However, training levies are only likely in States that have a surplus in the trust fimd. States 
in deficit— those with the greatest recent demand from claimants— would not have the option of offsetting 
scheduled tax reductions as the base for the levy. Thus, any payroll-based approach would constitute an increase 
over current tax rates for nonsurplus States. 

Of course. States have other options — such as the levy approach used in France — that they could pursue and 
some Si«i.e.^ already ftmd programs out of general revenues. The levy might only be coUsjcted if companies failed 
to spend the required amount on cligib. j training activities for their employees. Funds collected from the levy could 
be made available as grants to companies or organizations involved in training, of employees, or pooled to defray 
publicly supported training of (among other possibilities) displaced workers, contingent wori:ers, older workers, or 
employed workers in industries or occupations vuberable to displacement. 



^Scc Peter A Crclicos. Steve Duscha, and Robert G, Sheets, **Statc Financed Customized Training Programs. A Comparative State 
Survey/ * report prepared for the Office of Technology Assessment under contract No. L3-3810. In addition. New Jersey uses pcnalues and fines 
collected from its Unemployment Insurance system to finance training. Five States use lottery funds to finance mdustiy training. The rcmaimng 
States with customized training programs finance the programs through general revenues. 

^Robert J. Gitter, **A Review of Financial and Non-Financial Incentives for Apprenticeship Programs,'* contractor report prepared for 
the U.S. Department of Labor Bureau of Apprenticeship and Traimng, September 1988, p. 25. 

^This includes some carryover, 

^Sce chapter 4 and the Commission on the Skills of the American Workforce, Amencas Choice. High Skills or Lo& Wages! (Rochester, 
NY: National Center on Education and the Economy. 1990). 



As mentioned, a levy could be crafted to meet 
objectives such as improving the basic skills of 
employees or providing lower level workers with 
access "o training. In this event, some strings would 
have to be attached, with an accompanying need ^or 
some paperwork and administrative oversight to 
assure compliance. The French simply ignore this 
issue by leaving it to the firm to decide the kLu of 
training to provide — a circumstance that would not 
necessarily direct training to the desired .'^reas. In 
coimtries that have targeted the levy (e.g., Ireland 
and South Korea), firms encounter more reporting 
^ftnuirements. 

ERIC 



Still, the levy approach merits greater considera- 
tion in the United States than it has received 
heietofore. As in the case of a tax credit, are 
enough uncertainties about a national training levy 
that a good deal of spade work would need to precede 
full-scale implemen^'^tion. For example, without 
sound information < ns* training expenditures, 
there is little basis . determining whether the 
overall objective of thi levy should be to assure that 
firms spend, say, 1.0 percent or 1.5 percent of payroll 
on training. Nor is there a basis for estimating 
differentials in training by industry sector. 

_Ga 
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Rather than simply study the issue; howeveii 
Congress might <.onsider proceeding with a national 
levy in a two-stage process. During the first phase, 
lasting perhaps 3 years, firms would have the choice 
of either paying the levy or reporting their training 
expenditures. Firms that did report their expendi- 
tuies would owe nothing, even if they spent nothing 
on training. By the end of the first phase, poli- 
cyjnakers would have detailed information on which 
to base a decision about whether to proceed with the 
levy. Of course, it might be possible to obtain the 
needed data through a special survey of firais, 
without imposing the levy. However, the very 
existence of the levy during the first phase would 
prompt large numbers of firms to begin keeping 
closer track of their training activities. Moreover, 
during the trial period, industry-sector training 
information could be made public, so that firms 
would have a basis for comparing their training 
activities with ttieir competitors*. 

ISSUE AREA B: RETRAINING 
INDIVIDUAL WORKERS FOR 
CAREER ADVANCEMEN T 
(Table 2-3) 

In contrast to the education system, where social 
equity and fairness issues are of much concern to 
policymakers, equity concerns get much less consid- 
eration in the debate about human capital develop- 
ment and the workplace. Training can make a major 
contribution to career advancement for individual 
workers. (See ch. 8.) Several measures suggest that 
training is associated witli long term positive effects 
for the subsequent income of trainees One study 
comparing trained and imtrained workers with 12 
years of experience found that the trained workers 
had wages averaging 9.5 percent more than their 
imtrained counterparts at any point during the ten 
years following training. (Trained workers with 
more experience also fared better, although not so 
dramatically.) Wliile company training, especially, 
had a major impact, with increased earnings observ- 
able for over 13 years, vocational training at a school 
also had a positive effect. Moreover, the benefits of 
training extended across a broad spectrum of the 
workforce. Managers experienced the greatest in- 



crease^in-eamings^foUowing training, while semi- 
skilled workers had the longest duration of benefits. 
Training is also associated with a lower likelihood of 
unemployment. Moreover, trained workers who do 
experience unemployment are more likely to return 
to work more quickly than their untrained counter- 
parts. These findings suggest that public support for 
training will be partly repaid by higher levels of 
taxable income, and less need for services to the 
unemployed. 

Yet, many workers get little training from their 
employers, at least in broad, transferable form that 
can help them make worklife transitions when 
needed. Part-time or temporary workers who do not 
work for temporary service firms often get little 
training except on their own. Nonsupervisory work- 
ers also get little training, as do both older workers 
and very young workers. Minorities and people with 
less education also g^t less training. At least in the 
past, women also received less training than men. 

While the United States has a large adult educa- 
tion system, many barriers, including financial 
constraints, scheduling problems, insecurity, and 
poor basic drills, impede participation. Li this 
section, several options to encourage more employ- 
ers and employees to address the training needs of 
individuals are discussed, including: 1) expanding 
apprenticeship, 2) funding of postsecondary voca- 
tional education, 3) supporting workplace basic 
skills programs, 4) extending favorable tax treat- 
ment for employee education, and 5) evaluating 
support for continuing education. 

Option 5: Expand Traditional Apprenticeship 
(Table 2-3) 

Apprenticeship, which combines supervised train- 
mg on the job with some classroom instruction, can 
be a very effective way to produce highly skilled 
workers who have ? ov.und grasp of the theory and 
practice of their trade. In contrast to the school-to- 
work transition apprenti :eship systems that prevail 
in European countries like West Germany, appren- 
tices in the United States are t)pically workers in 
their 20s and older who have been out of school for 
some time. 



I'^Scc Lcc A. LiUard and Hong W. Tan, Pnv- ..r Tramng. Who Gets It and What Art Us Effects^ report prepared for tlie U.S. Depart me ^* of 
Labor (Santa Monita, v-A The Rand Corporatiotk. /. Of course, many other factors arc relevant. Employers can be expected to invest more heavily 
in the workers they bclicvc to be most capable and must likely to benefit from training. It is also possible that workers who seek training on their own 
O more motivated, more capable, or more ambitious than workers who do not seek training. 



ERJC 



CItapter 2— Policy Issues and Options • 53 



Table 2-3— Issue Area B: Retraining Individual Workers for Career Advancement 



Optio n 5: Su p p o rt eff 0 rts to expand a pp ren* 
tlceshlp concepts: 

• As a starting point, more funding could be 
given to the U.S. Department of Labor's 
Bureau of ^.^^'''''Bnticeship and Training to 
pronnote expansion of traditional appren* 
ticeshlps. (BATs staff and budget have 
declined in recent years). BAT also could 
be directed to begin collecting information 
and statisb'cs on the continuing training of 
journeymen. Some funds could also sup- 
port Departnnent of Labor efforts to worl^ 
with Industry and unions to develop na- 
b'onal dandards for certification of sk'ils 
among trainees in industnes that do not 
now have strong traditions of apprentice- 
ship. 

Option 6: Adequately fund Federal sup- 
port for vocational programs; 

• The Cail D. Perkins Vocational Education 
Act (or the reauthorized version of the 
vocational education law) has several pro- 
visions related to adult education and 
retraining, including employee training. 

Option 7: Fund workplace basic skills 
programs: 

• One possibility: recast Federal support for 
workplace literacy training from a denrwn- 
stration grant approach (as now author- 
ized under the Adult Education Act) to 
on-going programmatic assistance. .As part 
of that effort, earmark some funds for: 1) 
cooperative basic skills development ef* 
forts by snf^all businesses and other con* 
sortia; 2) industry specific projects alnned 
at developing and administering basic 
skills projects to meet specific needs within 
industries; 3) research, evaluation^ and 
dissemination on the most effective ap- 
proaches (including tedinology based ap- 
proaches) to Industry. 

Option 8: Extend favorable tax treatment 
for employee involvement In continuing 
education: 

• MakeSection 127of theinternalRevenue 
Code permanent, so that workers receiv- 
ing employer provided educational assist- 
ance will not need to declare this assist- 
ance as income in filing their Federal 
Incorr^ taxes. 

• Allow workers to fully deduct job-related 
education expenses, and allow them to 
take the daduction on the short form. 



Advantages: 

• The portion of the U.S. v/orkforce that 
has gone through apprenticeships Is 
small. A revamped Federal effo^^ if 
successful, might raise the status of 
traditional apprenticeships. 

• Structured approaches for work*based 
training might well be appropriate for 
Industries that seldom have been In- 
volved In traditional apprenticeship pro- 
grams. If cerfa'ficatlon standards were 
developed, benefitsforboth workers and 
firms would likely accrue; workers would 
receive credit for the training thoy conv 
pleted - a (actor that could help them 
make job transitions; cerfa'fication could 
make it easier for employers to select 
qualified personnel. 

Advantages: 

• Bills proposed In the House and Senate 
to reauthorize the Perkins Act would 
authorize sonDe support for employed 
worker retraining. Including apprentice- 
ships. These activities could be benefi- 
cial for both firms and workers. 

Advantages: 

• Workbased projects have the potential to 
expand provision of services to the frac- 
tion of the employed workforC3 with 
baste skills deficiencies. 

• Earnnarking funds to snnall business and 
consortia could as ure that the benefits 
of this program do not acaiie disproportion- 
ately to large firms and their workers. 

• Earmarking funds for industry specific 
materials and approaches also appears 
dtisirable, since research suggests that 
basic skills developed in occupafaonally 
specific contexts are more likely to be 
ti'ansferred back to the job. 



Advantages: 

• Section 127 is one of the few Federal 
incentives for continuing education of 
workers. Making the exclusion perma- 
nent would assure that workers would 
not discontinue training programs they 
enter on *heir own simply because they 
might have to pay taxes on the assist- 
ance they receive from their employers. 

• Section 127 has expired several times 
before Congress has renewed it— and 
made Its coverage retroactive. By nriak- 
ingthe exclusion permanent. Congress 
could end confusion among employers 
about reporting requlrenoents and under- 
score its commitnoent to continuing edu* 
cation. 

• Workers can not now deduct job«related 
education expenses that they pay for 
themselves unless these expenses (and 
other miscellaneous expenses) anoount 
to 2 percent of their adjusted gross 
inconr.e. 



Disadvantages: 

• Prior efforts to expand apprenticeship- 
type approaches In this country pro- 
duced littie effect. Further efforts might 
simply deflect attention from other con* 
structive efforts to develop workforce 
skills. 



Disadvantages: 

• Even if fully funded, the announts made 
available would not have much impact 
on employer based training, and could 
deflect limited funds available for inrv 
proving secondary vocational education. 

Disadvantages: 

• Workplace based approaches have not 
been extensively evaluated; this is needed 
so that the nx)st promising approaches 
can be disseminated to others. It may be 
premature to proceed with an on«going 
program of support for v/orkplace liter- 
acy until evaluations of initial denfxsnstra- 
tion grants have been completed. 

• Turning what Is now a den:x)nstrata'on 
grant into a continuing program of regu- 
lar assistance could result In competition 
for limited Federal funds for basic skills 
programs t>etween employers and indi« 
viduals seeking adult basic education 
courses on their own. 

Disadvantages: 

• Section 1 27 may costthu Federal Govern- 
ment $255 million or n'K>re per year in 
foregone tax revenues. If the purpose of 
Section 1 27 is to help low-wage workers 
with continuing education, there may be 
more appropriate and direct ways to 
accomplish this. 



(continued on next page) 
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Table 2-3— Issue Area B: Retraining In v!dual Workers for Career Advancement--Continued 



Option 9: Evaluate ways to help workers Advantages: Disadvantages: 
finance continuing education: * . • Thorough evaluation would be needed to • More study is not likely to resolve the 
• Anrxsng the possibilities that couid be cov- determine which would be most likely to fundamental issues, which concern edu- 
ered by the evaluation: human resource be cost effective and successful. cation philosophy, 

investment funds for workers, surcharges 
on individual income taxes to repay edu* 
cation loans, and approaches fcr guaran- 
teeing a spedfied amount of postsecon- 



dary education to all Americans. 

SOURCE: Otfico of Technology AssGssmont, 1990. 

Apprenticeship in tlie United States u not in very 
good shape, and apprentices represent a declining 
proportion of the workforce. During the 1980s, the 
proportion of enrolled apprentices fell by one half, 
from about 0.3 percent to about 0.15 percent, as 
manufacturing companies, discontinued long stand- 
ing apprenticeship programs in the midst of layoffs 
and downsizings. Many companies that discontin- 
ued iheir apprenticeship programs in the recession 
years of the early 1980s Jiave yet to begin them 
anew.^^ 

Despite its problems, apprenticeship has served 
industry and a small segment of the workforce well 
for over 50 years; it continues to be one of the most 
important means available to supply the United 
States with highly skilled craft, trade and repair 
workers. Efforts to rebuild apprenticeship — with 
nonunion as well as union employers — will be 
needed. The Federal -jvernment might help by 
doing more to pror»*ote apprenticeship and by 
offering technical assistance through DOL's Bureau 
of Apprenticeship and Training. DOL also is evalu- 
ating ways to expand apprenticeship concepts to 
nontraditiiDnal industries, which could require fund- 
ing for demonstration projects and certification 
efforts^^ (see box 2-D and ch. 8 on old and new 
approaches to apprenticeship). 

While apprenticeship has many strong points, 
expanding or even maintaining the current level of 
apprenticeship could be difficult unless existiiig 



problems are solved. Some problems relate to 
image; many nonunion employers see the fonnal 
apprenticeship system as dominated by unions, and 
are reluctant to become involved, even though there 
are many successful apprenticeship piograms in 
nonunion firms. Federal and State roles in register- 
ing new programs and supporting existing ones are 
not clearly defined, and there is little oversight of 
program quality. Most apprenticeship programs 
have rigid time requirements; trainees must com- 
plete all hours of training even if their perfonnance 
shows they are fuUy competent. Some formal 
requirements — such as a requirement for 144 hours 
of classroom training per year — appear inflexible 
and unnecessarily prescriptive. 

It is difficult to see how the Bureau of Apprentice- 
ship and TrJning (BAT) could do much to expand 
apprenticeship into new areas (as proposed in the 
Department of Labor's Apprenticeship 2000 activ- 
ity), let alone promote traditional apprenticeship, 
without more funding. BAT's otaff has been cut in 
half since fiscal year 1978 — ^from 495 fuU time 
positions to 245 today — while its budget has stayed 
about the same ($14 million). (In constant 1982 
dollars, it's budget has declined by 60 percent.) 
President Bush's fiscal 1991 budget proposal (not- 
ing budgetary constraints and high priority staffing 
needs) also calls for further (albeit modest) reduction 



'*The United States has long ranked near the bottom among Western mdustnaliicd nations in civilian worlcforcc apprenticeship programs. In 1977, 
before the dcchne m the 1980s, the United States ranked l4th among 16 industrialized countries m the proportion of its ^ftoASoKc enrolled m 
apprenticeships according to the Bureau of Apprenticeship and Training. 

y »S. Department of Labor, WorhBased Learning. Training America s Workers (Washington, DC. U.S. Go ^ern»jient Printing Office, l989) p. 17. 
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Box 2-D — Apprenticeship: Old and New Models 

In late 1987, the U.S. Depaitmenl of Labor announced its * 'Apprenticeship 2000" initiative to find ways to j 
appi> apprenticeship concepts in raising skill levels of American workers. Bruadl> speaking, the initiative has two j 
components, strengthening traditional u^prcnticeship, tvhith is concentrated in constniction and manufacturing, 
and extending apprenticeship-like concepts to other industnes and to nonunion finns. To achieve the second 
component, DOL's newly established Office of Work Based Learning has given demonstration grants to 
organizations like the AFL-CIO, the 70,001 Employment anJ Training Institute, and the National Alliance uf 
Business. 

It remains to be set n whether the projects will have a lastmg impact on trade associations, unions, Industry ^ 
groups. However, carLer erforts by DOL to expand apprenticeship to ' 'nonlraditionar* industnes had m jced results. 
DOL's **New Initiatives in Apprenticeship" program, launched m 1973 and expanded ui 1977, was-iot so much 
a demonstration as a continuing program, lasting several years. DOL contracted with 18 union., and trade 
associations to develop new apprenticeship programs. Of these, nine programs, aimed at fire fighters, t^mergency 
medical technicians, police officers, electrical workers, machinists, auto sales representatives, auto •aechanics, | 
vending machine repair technicians, and cooks, were evaluated in 1979 and 1980.' 

The evaluation concluded that promoting apprenticeship through existing industry organiza.ions was a 
**valuable and workable concept," but that it had **inherent limitations."^ In general, the union programs had 
positive outcomes, while those operated by nat»onal industry association^ did not. The problems with those run by 
industry associations, such as the National Auto Dealers Association and the Nauonal Automatic Merchandismg ^ 
Association arose from a lack of cohesive structures within the associations themselves. For example, staff levels 
were inadequate to reach the many small shops belonging to the Automotive Service Council.^ 

Wtiilc some industry associations have long and extensive involvement in training, most do not. Hence, 
buUding up the capacity of the staff of these organizations will be critical if industry groups are to deal with trainmg 
issues at a broader and deeper level. There are special problems in reaching small businesses, 3mall employers are 
less likely to belong to natioiial associations than larger firms and are less likely to be aware of the trammg resources 
these associations might make available. 



^Kirschner < iSSOCialcs, Inc., Ckalu^mon of the Natit/nal InJiuitry ApprentiLCihtp Promotion Program, picpMC^ fox Employmcni and | 
Trammg Administrauon, under Conlraci Number 23 1 1 78-04 vWashingion, DC. National Technical Informauon Service, 1980), p. ix. 

2lbid., p. xii, xiii. i 
3lbid., p. 59. 



(with staff positions reduced to 239 full time 
employees). If Congress wishes BAT to expand its 
efforts, BAT will need more funds to increase staff, 
to provide technical assistance, and to develop and 
register new programs. Congress also might direct 
BAT to work with employers, employees and State 
agencies to revamp quality standards for apprentice- 
ship programs, a move that could enhance the 
portability of the apprenticeship credential. If BAT's 
technical assistance capabilities are to be strength- 
ened, the agency will also need an adequate travel 
budget, and money to train and develop current and 
new staff. (As noted in Option 6, proposed amend- 
ments to Federal vocational education programs 
would authorize some fiinds to be used for apprcn- 
O jhip.) 



Option 6: Adequately Fund Federal Support for 
Vocational Education Programs (Table 2-3) 

The Federal Government ha*^ supported voca- 
tional education since 1917. Over the years. Con- 
gress has periodically revised and expanded voca- 
tional education programs — although Federal voca- 
tional funds account for less than 10 percent of total 
expenditures. In 1984, Congress passed the Carl D. 
Perkins Vocational Education Act, a law that, 
among other things, placed somewhat more empha- 
sis on vocational opportimities for adults. On 
average, the States used roughly 40 percent of the 
Federal funds they received imder the Perkins Act to 
support vocauonal programs at post-secondary edu- 
cational institutions. 
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A need to reauthorize the Perkins Act ha« 
provided the 101st Congress with the opportunity to 
consider some new priorities for Federal support for 
vocational education. The House and Senate passed 
quite different vocational education bills (H.R. 7 and 
S. 1109). As this report went to press, a House- 
Senate conference committee had just reported a 
vocational education bill, the proposed Carl D. 
Perkins Vocational and AppUed Technology Educa- 
tion Act Amendments of 1990, to resolve the 
differences.^^ The conference committee's version 
of H.R. 7 would authorize a $1.6 billion package of 
.<;uppon for vocational education in fiscal year 1991 
(and such y^nr as needed for subsequent fiscal years 
through 1995). Nearly 80 percent of the authorized 
funding for fiscal year 1991 would be for basic State 
grants. These basic grants would be used to, among 
other things: 

• support better integration of vocational and 
academic curricula in vocational education to 
give students both academic and occupational 
competencies; 

• promote partnership efforts among industry, 
labor, community based organizations, and 
education groups; 

• support so called tech-prep partnerships cover- 
ing the 2 years before high school graduation 
and 2-year postsecondary or apprenticeship 
programs; 

• support leadership and 'nstructional programs 
in technology educatior 

The bill also auihorizes several special grants to 
States of relevance to school-to-lifc transition pro- 
grams, apprenticeships and employer involvement 
in vocational education. (See ch. 8 for discussion of 
these issues.) The tech-prep education special pro- 
gram woiJd be authorized at the $125 million level 
for fiscal year 1991. Another special program 
(authorized at $10 million for fiscal year 1991) 
would provide cost-sharing support for business-labor- 
education partnerships in training. Amori? other 
things, these partnerships could be used to provide 
apprenticeships and internships in industry, to en- 
courage business and labor representatives to be 
involved in itic classroom, and to provide training 
and counselling that would help workers retain or 
upgrade their jobs. (The Federal cost-share would be 
somewhat higher when small business were in- 
volved.) 



Several national Oi federally administered pro- 
grams would be authorized by the bill. Among 
others, these programs would support: 

• development of national standards for compe- 
tencies in industries and trades. The Secretary 
of Education, in consultation with the Secretary 
of Labor, would be authorized to make grants 
to trade associations and labor organizations to 
organizebusiness-labor-education technical com- 
mittees, which in nirn would propose the 
standards. 

• development of interactive teaching materials 
that could be delivered through teleconmiuni- 
cations. (Projects serving workers in need of 
improving basic or vocational skills to retain 
emplo3TOent would be among those given 
priori^'). 

• model programs for regional training in the 
skilled trades, including prejob and apprentice- 
ship training and career counseling and upgrade 
training in specialized crafts. 

• cooperative demonstration programs, including 
cooperative efforts between the private sector 
and vocational education agencies to address 
school-to-work transitions. 

AssunTiing that the conference version of the bill 
is ultmiately enacted, the issue of funding for 
vocational education will continue. A high level of 
overall funding may well be needed if the new 
special and national programs discussed above are to 
be fully implemented. In this regard, it is worth 
noting that Congress authorized (but never funded) 
a special State program for adult training and 
retraining when it originally enacted the Perkins Act 
in 1984. This unfunded special program was not 
proposed for reauthorization in the 1990 bill. 

Option 7: Fund Workplace Basic Skills 
Programs (Table 2-3) 

As discussed more fnlly in chapter 6, the basic 
skills problem in the United States affects many 
employed workers. Inadequate basic skills are no 
longer seen as the problem of the individual worker 
alone, many companies have discovered that one- 
fifth or more of their workforces need basic skills 
upgrading before participating in technical training. 
Demographic change in the workforce — in particu- 
lar the smaller number of new workers who will 



O ic Senate passed the conference committee version of HJl. 7 on August 2, 1990. 
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enter the workforce in the next few years — will also 
make it harder for enployers to be selective, 
assuming that relatively low levels of unemploy- 
ment continue. 

While the long-term solution to the basic skills 
problem lies in better preparctioEi of primary and 
secondary school students, major efforts will be 
needed to upgrade the basic skills of adult workers 
for the foreseeable future. Even if new high school 
graduates in the next few years bave far stronger 
basic skills — an outcome that, despite years of 
curriculum reform, has been slow in coming — the 
workforce over the next two decades will still have 
many employed workers with basic skills problems 
that need to be remedied. Many Federal literacy 
programs do not focus en the employed, although, 
by some estimates, half of the adults with limited 
basic skills are working.^^ 

Workplace basic skills remediation is not likely to 
happen without more government support. Despite 
expressions of concern, few employers see develop- 
ment of the basic skills of their employees as a 
primary training responsibility — ^nor should they 
necessarily see it so. While firms often encourage 
workers to impiove their basic skills or get a high 
school equivalency aiploma, it is doubtful that even 
10 percent of large firms make a significant effort to 
upgrade (he reading, writing, arithmetic, and oral 
communication skills of their employees. (See table 
6-2 in ch. 6.) Smaller firms are far less likely to have 
such programs. 

Support for workplace efforts has been ad hoc 
until recently. As part of the 1988 amendments to the 
Adult Education Act,^ Congress authorized a 
workplace basic skills demonstration program. The 
demonstrations aim to foster partnerships that in- 
clude educational institutions and business or labor.^ 
Interest in this program has been keen. For example, 
in fiscal year 1988 when $9.5 million were available 
for award, the U.S. Depaxtment of Education re- 
ceived over 350 applications requesting nearly $100 



million for workplace-based literacj ..ograms. Just 
37 projects in 26 States were selected.^ 

Bills pending in the 101st Congress when this 
report went to press would, in essence, elevate 
Federal si^'>port for workplace literacy beyond the 
demonstration phase. A Senate-passed bill, S.1310, 
die proposed National Literacy Act of 1990, would, 
among many other things, authorize $50 million in 
fiscal year 1991 (and such amounts as necessary in 
fiscal 1992 and 1993) for business, industry, labor, 
and education partnerships for workplace literacy. 
The workplace literacy program would continue to 
be administered by the Department of Educ^^tion, in 
consultation with the Department of Labor and the 
Small Business Administration. (Priority would be 
given to partnerships that include small businesses.) 

On the House side, an adult literacy initiative is 
contained in Title V of H.R. 5115, an omnibus 
education act passed by the House in July 1990. Title 
V of H.R. 5115 would, among n:any ether things, 
make up to $40 million in grants available annually 
through fiscal year 1995 for large-scale, strategic 
approaches for improving the basic skills of the 
current workforce. One purpose would be to develop 
and evaluate approaches to improve workplace basic 
skills that would encourage business investment and 
be cost-effective for individual employers to use. 
The emphasis would be on regional, State and 
indui;tTy wide cooperative ventures. 

H.R. 51 15 would also authorize appropriations of 
up to $15 million annually through fiscal year 1S^5 
for a National Institute for Literacy, The Institute 
would conduct basic and applied research on liter- 
acy. It would assist in developing, implementing 
and evaluating adult literacy policy. It would also 
provide technical, policy and training assistance to 
government agencies to help improve the effective- 
ness of literacy programs. Tie bill also has provi- 
sions for coordination of Fec.^ral and State literacy 
efforts. 

Both the Senate and House bills would increase 
funding for other Aduk Education Act activities. 



2' As IS Jiscusscd m Forrest P. Chisman, ''The Federal Role m Developing an Effective Adult Literacy System,' ' Uadershtpfor Literacy, op. cjt., 
footnote 13, p. 244. Tbe explanation appears to be that Congres.^, in the last few years, has given literacy mandates to several social service prugranu 
serving specific groups of people (e.g., welfare recipients, immigrants) (hat are out generally available to employed workers. Most Fedtral assisianvC 
for employed worlcers is through the Adult Education Act, the oldest and, until recently, the largest Federal program for adult literacy. 

»Public1aw 100.297. 

23»Tbe Workplace Literacy Program," U.S. Department of Education, mimco, no date, 

^^Congrcss appropriated $1 1.9 milUon for a second round of duAijnstraiion projects m fiscal year 1989, Due to delays m approval of otbet regulanons 
Q ' to the Adult Education Act, implementation of this program was delayed. Grants were not awarded imtil May 1990. 
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Whether or not a new bill is enacted, continuing 
oversight and monitoring of the existing workplace 
literacy demonstration projects would be useful. It is 
not clear at this point that these projects vvill provide 
±« of experience base needed to enlist signifi- 
cant employer involvement in upgrading the basic 
skills of their workers. After the first demonstration 
grants have been evaluated, Congress may want to 
review progress to determine whether fine tuning is 
needed to address the needs of employed workers 
and their firms. 

It is important to recognize that basic skills 
upgrading programs in the workplace need to be 
customized to meet tlie needs of both business and 
workers: 

• In many workplaces, the problem is not an 
illiterate workforce, but rather an essentially 
literate workforce that needs upgrading. Often, 
the need for upgrading may not be apparent to 
anyone, including the worker, until a workplace 
change (such as adoption of a new technology 
or management approach) requires formal train- 
ing for which the worker does not have the 
requisite basic sJciUs to complete. In such 
instances, ilie traditional adult basic education 
approach could be quite inappropriate, 

• Tlie most effective workplace-based approaches 
often involve materials and tasks that have 
direct relevance to the workers' current jobs. 
This relevancy helps initiate learning and 
makes it more lik» y that learning will transfer 
back to the job. Also, workers and employers 
often perceive benefits stemming from th? 
program. 

It will be particularly important to see il.at the 
needs of small business and its employees aie met. 
Very few of the initial workplace demonstration 
grants focused specifically on smjdl business. This 
is unfortunate, since small firms face special diffi- 
culties in supportmg basic skills education. Unlike 
^raining intensive large firms, which may an.-gn 
staff to seek out government assistance for training, 
managers at small firm: seldom have the time or 
resources to seek out such programs. Yet, employees 
of small firms, on average, have less education than 



their counterparts at larg'^t firms. Setting aside some 
funds for small business projects may be essentia' if 
appropriate ways to involve small firms are to be 
developed. Beyond this, it will require outreach 
services and technical assistance to get small firms 
to participate. 

Option 8: Provide Favorable Tax Treatment for 
Continuing Education 

How the Internal Revenue Code treats education 
expenses can affect workers who take courses on 
their own tim? to improve their jobs skills or to learn 
new ones. One issue concerns how the tax code 
treats tuition assistance employers provide. A sec- 
ond issue is how the tax code treats money the 
employee spends on job-related education. 

(a) Employer-Assisted Education: Many employ- 
ers provide tuition assistance or other educational 
benefits to their workers. About 300,000 "Orkers, or 
2 percent of all post-secondary students taking 
classes in fall 19S6, received some financial assist- 
ance from their employer.^ Under a prov *«ion in the 
Internal Revenue Code, workers do not have to treat 
this assistance as taxable income when it is provided 
under an employer's educational assistance program 
that meets Federal requirements. This exemption 
covers most courses, even those not erectly related 
to a worker's current job. It is due to expire at the end 
of September, 1990. Unless extended by Congress, 
assistarce received thereafter could be subject to 
Federul income taxes, unless related to the em- 
ployee's current job. 

The exemption was first authorized in Section 127 
of the Revenue Act of 1978.^^ Since then. Section 
127 lapsed several times before Conp;ress acted to 
temporarily extend the exemption, usually with 
etroactive coverage. The ciurent law places a cap on 
the amount of lax-free tuition assistance and ex- 
cludes graduate level courses from the tax exemp- 
tion.^'^ Participation in tuition ^sistance plans of- 
fered in some joint labor management training 
assistance progranu fell off when companies began 
to withhold income tax on the value of tuition 
benefits after Secti.m 127 lapsed temporaiily. (See 
figure 8-2 in ch. 8.) 



^Sicvcn R. Alcman, l^bmr^ x)i Congress, Congrcssioiul It scaah Service, Employer Eduuiuor .\ssisuidcc. A Pixjfile of Recipients, Theu 
Educational Pursuits, tnd Employers" (January 1989), p. 7. 

2^PubIic Uw 95-600. 

^Tbeauthonuuoi^ last expired ai ihecrxlgf 1^88. lrusmuMrcvcnicAica&tu& w^pruvidcUundci the Omnibus Budget Rcvunwdutivn Aciof 1989, 
•■•^v"*' made the provision rciroacUvc to cover the tmuon assistance employees received .ifier Dec. 31, 1988. 
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With ths exemption again slated to expire, Con- 
gress might coaoider making Section 127 perma- 
nent In weighing such a decision, Congress may 
wish to consider several factors, including ttie 
original objectives of the law^ its cost, and its 
benefits. The legislative history suggests that Con- 
gress had several objectives for first enacting 
Section 127 — to simplify the tax code and remove 
burdensome paperwork, to make treatment of tax- 
payers more equal^, and to enhance upward mobil- 
ity by encouraging employes to provide transfera- 
ble training. The first goal has been achieved; 
Internal Revenue Service personnel, employees, and 
employers no longer have the cumb^^rsome adminis- 
trative burden of determming whetlier the assistance 
is job-related. 

There are mixed vbws about the second goal — 
the extent to which Section 127 bf^nefits less 
educated or lowet income workers.^^ One recent 
study contended tl. ,! Section 127 has done rel?tively 
little to help those witli the least previous ec' -on; 
however, this study compared the incoi .e of Section 
127 beneficiaries with the income of other student.*:, 
including full-time stiidents who are not employed.^^ 
A more recent study comparing the incomes of those 
benefiting from Section 127 with those of other 
full-time workers concluded ''benefits do not accrue 
disproportionately to higher paid employees.**^' 

While ihe costs of Section 127 to the Federal 
treasury are not known precisely. Congress* Joint 
Tax Committee estimates that, if Section 127 were 
made permanent. Federal levenuc losses would be 
$255 million in fiscal year 1991 and $331 million in 
fiscal year 1992, with the aniount increasing to S372 
million in fiscal year 1995. By making Section 127 
permanent, Congicss would forego this amount to 
make contii.uing education more attractive to work- 
ers at all inco.-v'* levels. Altho.^gh they may benefit 
less, some le^s-educated and lower leve' workers do 
benefit from the tax exemption. If Section 127 were 
repealed, some less-educated workers who tool 
training to prepare fcr new jobs or occupations might 



face tux payments for employer-provided educa- 
tional assistance.^^ 

If Congiess made Seci^n 127 permanent in its 
current form, workers at all levels, including iliose 
with higher incomes, could be assured that they 
would not be taxed on these educational benefits. If 
Congress is more concerned wj*b increasing access 
to education for those wiJ^ .e least skills and 
incomes, it could target Sect*>'a 127. For example, 
the tax exemption could be made available only to 
workers earning $25,000 tinnually or less. 

(b) Individual Investments in Training, Section 
127 IS not the only tax incentive for worker training 
that has been affected J y recent changes in tax law. 
Many workers enroll in training at public and private 
schools and colleges at their own expense for 
courses directly related to their current jobs. They 
have long been able to deduct these expenses cs a 
cost of employment when calculating their income 
tax. However, under the 1986 Tax Reform Act, these 
expenses are considered deductible only to the 
extent that they and all other misceUanccu.^ deduc- 
tions exceed 2 percent of the individual's adjusted 
gross income.^^ To encourage workers to invest in 
their own training. Congress might place the job 
related education deduction among the items that are 
fully deductible and allow them to record the 
deduction on the short form. Otherwise, the benefits 
of the change v/ould accrue exclusively to taxpayers 
who can itemize deductions on schedule A. 

Option 9: Evaluate Wriys to klelp Finance Work- 
ers' Continuing Education (Tabic 2-3) 

Only part of the education needs of workers are 
likely to be met by employers. Structural changes in 
the economy, the likelihood that most woikcrs can 
expect to develop new job skii s during their work 
lives, the agin^, of the workforce, and the growth of 
Lie contingent workforce all suggest the kinds of 
employment security concerns that might atuact 
individual workers tc seek education and retraining. 
Often, these workers may not be able to get 



^Pnv/i tp cnav (mcnl. uni> jvO-f cUicd ctiucauuiuu .u^isuttwc m UA-cACiiipi* IRS cxoxiimcn tlc^idol ua ^ wox. ^a&c tu^i^ whiwh vApcn ^» 4u«uifiod 
asjoMehted. 

2^nitcd States Code Annotated, vol. 6. Legislative History, * 'Revenue Act of 1978, Senate Report," p. 6864. 
^Alcman, op. cit., footnote 25. p. 14. 

'^Coopers & Lybrand, Setnun 12,7 hmphyec Edu*.aUvnai Asuitan*.t. W ho Benefit^ " Ai H hat Cu «r vWashingiun, DC. Coopers A Lybfand, 1989^. 
32lbid. 

WRichard H. Mansfield in, Training aoJ Uie Law. Ruben L, Croig, cd,, Tfammg and D . *ent Handthtuk, j» Ed. (New York, NY . McGraw 
Q 1987), p. 101. 
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education assistance from their employers. More- 
over, workers may not be willing to make education 
investments on their own if they are concerned about 
possible loss of employment. 

The Federal Government might evaluate alterna- 
tive incentives for post-secondary education and 
training, expanding on the existing system of 
education loans and grants. With sorne modification, 
a payroll-based levy (see discussion of Option 4) 
could be made to serve the continuing education 
needs of employees as well as the needs of employ- 
ers. The payroll tax could be levied on employers, 
employees, or both to create a human resource 
investment account that workers could tap when 
needed during their work lives.^"* Another option 
would be for ftinds to be loaned to workers, subject 
to repayment through a surcharge on their income 
tax while they work.^^ Various forms of individual 
training accounts or funds also have been proposed. 
Yet another approach would be to guarantee financ- 
ing of a specified amount of post secondary educa- 
tion and training for all Americans at some poirt 
during their lives. 

ISSUE AREA C: LINKING 
TRAINING AND TECHNOLOGY 
ASSISTANCE (Table 2-4) 

As discussed in chapter 4, training can make an 
important contribution to efforts by firms to imple- 
ment new technologies and work practices aimed it 
improving quality and productivity. Yet, many 
companies — by no means all of them small — have 
difficulty in adopting and using technology effec- 
tively. Some managers underestimate the training 
that may be needed when introducing new technol- 
ogy. Others may avoid new technology because of 
uncertainly about whether their workforces have the 
skills to use it.^^ Many firms are unaware of the 
training ^.r actices "*<;ed by leading edge companies. 

Effective use of new technology often requires 
firms to change their management practices and 
human resource policies. Yet few small firms have 
the resources to identifj the needed changes or to 
implement tnem— a circumstance that may partly 



explain the relatively slow pace of diffusion of new 
technology among small firms. 

Small and medium-sized businesses typically 
have h<*en slow to adopt new technology — with such 
exceptions as small firms in high technology areas 
or supplier firms facing customer pressujces to 
revamp their operations. This may change as more 
companies that were once shielded from interna- 
tional competition are thrust into it. 

There is a large gap between the best practices for 
trauiing and the training that usually takes place in 
industry. Much existing training fails to be effec- 
tively transferred back to the job. Often, training 
decisions are made in a haphazard way, so that the 
purposes of the training are neither well defined, nor 
closely related to changes in technologies or man- 
agement practices. Many firms depend almost en- 
tirely on equipment vendors for training when new 
technologies are installed. 

While knowledge about effective training is 
increasing, the process of diffusion can be quite 
slow. Few firms share successful techniques with 
potential competitors. Expansion of government 
efforts to disseminate information and provide 
technical assistance could help speed the diffusion 
process. The discussion that follows looks at options 
Congress might consider to better coordinate Fed- 
iral technology and training activ* ^es and to support 
State government efforts to provide training and 
technology services to busine^is. 

Option 10: Ccordinate Technology and Training 
Assistance (Table 2-4) 

Several Federal agencies, including the Com- 
merce, Labor, and Education Departments, adminis- 
ter programs, mostly small, that provide technology 
or training assistance to firms — either directly or 
tlirough the States. Other agencies, e.g., the Small 
Business Administration (SBA), also administer 
assistance to firms. Most of the existing training and 
technology services *xe funded a: a low level or are 
demonstration projects. If these programs are ex- 
panded along the lines discussed in this report, the 



^For discusrion, sec Training America: Strategies for the Nation, op. ciL, footnote 10, p. 60. 
'^Commission on the Skills of America's Workforce, op. cit., footnote 14, Supporting infonnalion V. 

'^For examplCi one survey of smaU West Virginia firms fou*id in<ibilii> of workcre to make goou use of new technologies to be one of ihc top barr»^ « 
to adc^tion of conijjuier numentally ».onlrolled machincr> Sec Phii 6hapmi and Mehssa Geigcr, "Survcj of Technology Use m West Virginia 
Manufacturing — PrcHmin?ry Report" (Morgantown, WV: Regional Research Institute, 1990) pp. 3-4. 
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agencies will need to coordinate services to a greater 
degree than currently. 

The recent report by the Commission on the Skills 
of the American Workforce called for all Federal 
assistance to employers to be coordinated through a 
Commerce Department clearinghouse.^-^ At least in 
theory, such an approach might- permit better inte- 
gration of Federal assistance v/ith the needs of firms 
and their workers. 

Option U: Help States Expand, Combine 
Industrial Services With Training (Table 2-4) 

Several States now offer technology services to 
fimis, as well as separate training services, either 
through State agencies or through other providers 
(such as community colleges). There is good poten- 
tial for better coordination of these services at the 
State level. Although the current level of State 
activity is modest, expansion could occur in tfie 
fiiture, especially with Federal incentives. 

It would be logical for State industrial services to 
help firms identify their training needs during their 
consultations about manufacturing technology. In 
reality, most extension services do little more than 
make referrals to local training providers.^^ There 
are exceptions. The Michigan Modernization Serv- 
ice (MMS), set up in 1985 to help firms adopt 
programmable automation, is the most salient exam- 
ple. MMS field representatWes (engineers with 
manufacturing experience) help firms develop a 
technology deployment strategy. Usually, the engi- 
neer is accompanied by a training specialist, who 
will evaluate the clients' training needs, prepare a 
training plan, and help the customer apply for 
training ass;siaiice through the Governor's Office 
for Job Training. This special grant program sup- 
ports training of current employees for company 
modernization.^^ Firms receiving grants may use the 
funds for in-house training or outside training from 
community colleges, equipment vendors, or consult- 
ants. 



As pointed out in the recent OTA report. Making 
Things Better: Competing in Manufacturing y the 
United States, in contras* • Japan and West 
Germany, doe* not provide ...ensive institutional 
support for technology diffusion to small enter- 
prises. State technology transfer and teclmology/ 
management assistance programs for all business 
amounted to about $58 miUion in 1988, with the 
Federal Government contributing a small amount 
through its own programs. It would cost between 
$120 million and $480 million to provide a modest 
level of extension services to 24,000 sm:\ll firms p'jr 
year — or aboat 7 percent of the Nation's 5?:nall 
manufacturers. If the Federal Government picked up 
30 percent of the costs (as it does in agricultural 
extension), the cost to the U.S. Treasury would be 
$36 million to $144 million.^^ 

More than likely, an increase of this magnitude 
would need to be phased in over a few years to give 
State and Federal officials time to expand programs 
incrementally. Congress, in the 1988 trade act, 
authorized a small amount of assistance ($2 million 
annually) for State industrial extension programs; 
funding in fiscal year 1990 amounted to $1.3 
miUion, but the Bush Administration sought no 
funding for this program in fiscal year 1991. 

If Congress were to expand this program along the 
lines discussed above and in Making Things Better, 
it could call on States to better integrate training 
assistance with their technology extension services. 
It could also direct the Commerce Department to 
move aggressively in implerr.. -jting the State tech- 
nology extension clearinghouse called for in the 
trade act. This function also might be performed by 
one of the organizations representing the States. The 
move would also facilitate coordination with State 
industrial traimng activities. 

State industrial training programs, like industrial 
services, reach only a tiny portion of firms and 
workers. OTA's survey of State programs found that 
the median program reached only 64 employers — 



"Commission on the Skills of the American Workforce, /4m^ncfl'j Choice. High Skilb or Low Wages! op. cit., footnote 14. 

"^Tna recent survey, more than half of the Stale mdustnal extension services said thc> often ^r frequently referred cUents to tnumng sources. However, 
omy 24 percent helped firms identify traming needs, and \jss than one~fifth actually provided the trammg. Sec Plul Shapira, Towards Industrial 
Extension: Modernizing Atnedcan Manufactudng, January 1990. 

3'Jack Russell, "ManufaclurmgBase Modernization. A Michigan Strategy,*' Ann Arbor, MI, Industrial Technology Institute, November 1988. 

*^.S. Congress Office of Technology Assessment, Making Things Better. Competing in Man-^actunng, OTA-IT&443 (Washington. DC. U.S. 
Government Printing Office, Febmary 1990). The report discusses these Stale technology assistance programs, along with pohcy issues and options 
associated with expanding their coverage, in detail. 

.^'*»'bid..p.27. 
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Table 2-4— Issue Area C: Linking Training and Technology Assistance to Firms 



Option 10: Coordinate Federal technoK 
ogy and training nsslstance to firms: 

• Several Federal agsnciss now have pro- 
grams (mostly small) that assist Industry, 
either directly or through the States, In 
such areas as manufacturing techncbgy 
transfer, training technology transfer, 
workplace literacy, and small business 
development If Congress e)q5ands these 
programs, better coordnat'on, with the 
possibility of one*stop shopping for firms 
or industry groups seeking assistance, 
could faalltate Integrated provlston of serv- 
ices. One possibility: give the Commerce 
Department, nowlnvolved with technology 
transfer, lead agency responsibility for 
coordinating with other agencies (espe- 
cially Labor, Education and the Small 
Business Adnrunlstration). 

Option 11 : Help Strtes expand Industrial 
services, combined with training: 

• Substantially expand the Commerce Oe- 
partnwnt's now tiny State industrial serv- 
ices program, administered by the Na- 
tional Institute of Standards and Technol- 
ogy (NIST). The purpose would be to help 
States expandthelrtechnoiogy services to 
firms (nowless than $50 million psryear) 
with added support for assessment, con- 
sultation, and referrals on training. This 
Option would not be PDeanlngful uniess 
current funcfing xjust $1 .3 million) were ex- 
panded n^y fold over the next few years. 

• Direct Commerce to work with Labor and 
the Department of Education to h^ip 
States e)q3and and better Integrate train- 
ing, education, and Industrial extension 
services available to small firms. The NIST 
industrial exte n slon program mlg ht also be 
a vehicle for training technology transfer 
through dose coordination with ^"'•'.her 
Commerce Department agency, the Na- 
tional Technical Information Service, and 
the Departnf)ent of Education's ne'.;1y es- 
tablished Office of Training Technology 
Transfer. 

• Fundevaluatfon research on the effectiveness 
of State training assistance to private 
Industry, and establish a single clearing- 
house to disseminate best practice infor- 
nrtation to Industryand State governments. 
One of the national organizations repre- 
senting the States nnight be willing to 
undertake tha clearinghouse function. The 
effort would comp!en)ent other state dear- 
inghou se actlvilles on Industrial extension 
and basic skills. A modest 'evel of funding, 
less than $1 nr^llion per year, would be 
needed. 



Advantages: 

• Better corrdination of services would 
make It nx>re likely that firms would qet 
assistance in the n)ost useful nnanner. 



Disadvantages: 

• Coordination efforts are often exerdzes 
in paper shuffling, with few real results. 



Advantcfges: 

• Small firms frequentiy nee'^ Impartial 
advice about the nx>st suitable technol- 
ogy and training chofces, V>.7y few snnall 
businesses are currentiy served by state 
training c techiiology ext(>nsIon serv* 
ices, let alone combiriod services. A 
more supportive Federal role couid help 
more States offt?; one stop consulting 
services to snrall business. This type of 
assistance could Increase the quality 
and productivity of small and medium 
size supplior firms, helping them conrv 
pete against firms in other countries. 

• Fewfirnrts now undertake evaluations of 
training activities; this option would pro- 
vide a low-cost vray to conduct evalua- 
dons and dsseminate InfornDation on 
what works ^ ast in firnvraiated training. 
It would also help policymakers at the 
State and Federal levels assess relati\'e 
success and failure of ditferent kinds of 
public supportforprivate-sectortraining. 



Disadvantages: 

• Federal support, unless well ball' iced, 
nxght furth'3r exacerbate competition 
anrx>ng individual States for new busi- 
ness, to the detriment of other States. If 
the Individual Staie programs are biased 
In favor of attracting new businesses into 
the State, existing businesses within the 
state couW be adversely affected Fed- 
eral funds could substitute for State and 
private funds. 

• There are now a plethora of clearing- 
houses on an assortment of hunrtan 
resource topics. Adding one nx>re couki 
simply add to th^ confusion. Coordina- 
tion efforts are onen haphazard. 
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Advantages: 

♦ By and larger trade and industry assoda- 
tions and other employeMnstitutions in 
the United States have not been heavily 
involved in developing training for firms. 
This proposal would attempt to draw 
emptoyernnstitutions (iriduding smftll busi- 
ness groups) more directly into ti ra effort 
to improve training. The organizations 
could work with spedfic industry sectors 
to build their training capacities. The 
institute would be outside the govern- 
ment, with extensive private sector In- 
volvement in settin^^ ^'esearch priorities 
and activities-^an arrangement likely to 
be favored by employers. The fact that 
government could join the institute as an 
employer would facilitate dose interac- 
tions and more rapid spread of best 
practice approaches between the public 
arKi private sector. 



Disadvantages: 

• Employers couki set up such an organi- 
zation on their own if they wished; the 
Federal funds going to start up the 
institution, therefore, might have little 
impact If the start-up phase were suc- 
cessful, on the other hand, pressures to 
continue Federal funding would nfX)unt. 

• The pubiicinterest In supporting such an 
institute rests In activities that wouki 
benefit a broad spectrum of the work- 
force, while employers might see the 
institutes mission as narrower. 



Option 12: Support creation of an em- 
ployer Institute for work-based learn- 
ing: 

• To encourage employer involvement, the 
Federal Government couW cost-share start- 
up costs for a nonprofit institute with 
employers. The institute could be struc- 
tured to indude: 1) employer invoVement 
In direction of the institute (with the Fed- 
eral Governnrvent serving as a member by 
virtue of its status as an employer); 2) 
institutional location outside any Federal 
agency; 3) sufficient start*up funding guar- 
antees for several years of operation. 
Once underway, the institute might per- 
form some tedinlcal services otherwise 
provided by government Initially, the Fed- 
eral cost'Share might be $10 million out of 
general revenues, with private employers 
providing a similar anx)unt The employer- 
contribution also could come from a na- 
tional training levy (see Option 4 in Table 
2-2). 

SOURCE: Office of Tedindogy Assessment, 1990. 

and just under 4,000 employees — ^per year. The 
Federal Government could help States develop and 
diffuse information about what works and what 
doesn't work in these programs. This could pay off 
not only through more effective use of State fiinds, 
but also improved employer understandi:}g about the 
relative effectiveness of different training ai^proaches, 
and the impact of training on corp»vrate performance. 

Very few firms evaluate training. Those that do 
are reluctant to share the results. State-supported 
training projects can be useful sources of informa- 
tion about effectiveness. They, too, however, have 
received little eva' ation, a^id States have few 
channels for communicating results. The National 
Governor's Association, with fiunding from the 
Federal National Commission for Employment Pol- 
icy, has undertaken some research on the feasibility 
of evaluating State training assistance at specific 
firms. 

However, there is no existing program of o.* going 
evaluation, research, and information dissemination 
on best training practices to States and firms. The 
Federal Government could help States perform this 
clearinghouse function. Not much money would be 
required. If a total of up to $1,000,000 were avail- 
able, much useful information for firms and States 
to consider in designing and implementing training 
programs would be produced. The clearinghouse 
could be mn by the National Governor's Association 



or another organization representing State govern- 
ments. Or, it might be part of the mission of an 
employer institute on work-based learning. (See 
Option 12.) 

Option 12: Support Creation of an Employer 
Institute for Work-Based Learning (Table 2-4) 

Although technical assistance and other govern- 
ment supporting roles can help, employers will 
continue to have the primary responsibility for 
workplace training. It seems logical, therefore, that 
an institute representing employers could be very 
important in encouraging more firms to develop new 
approaches to work-based training. Yet, few indus- 
try associations or other employer-based institutions 
in this country consider training a top priority. A 
recent report by the American Society for Training 
and Development found that only 6 percent uf 
Americ n trade and professioaal associations of- 
fered training programs; 3 percent provided training 
as part of a certification program."*^ With some 
exceptions like apprenticeship, there are also few 
national-level committees or other employer-based 
institudons focused on trainmg in specific industry 
sectors*or more broadly. 

Nor are there many equivalents in the private 
sector (or in the civilian agencies of government) to 
the human resource research institutes that advise 
the U.S. military with its training requirements (e.g., 



*2 Anthony P. CarncvaIc,LciIaJ. Garner, JamccViUct, and Shan L, Holland, Trmmng Partner^fups. i^tnkmg Emphyers and Providers (Alexandria, 
American Society for Training and Development, 1990), p. 15, 

ERJC 
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the Human Resources Research Organization, the 
Institute for Defense Analyses). A few universities 
and organizations now have small programs that 
explore work and learning relationships — largely 
funded by the Federal Government. However, these 
programs tend to be small in scale, with limited 
funds, or too narrowly focused in mission to address 
the full spectrum of workforce related learning needs 
now emerging. Many o.^ these centers exist on 
short-term Federal grants. 

A more visible institution to focus the attention of 
employers on human resource issues associated with 
the rapidly changing American workplace could be 
helpful. Such an institution, to accomplish its 
purposes, would need to encompass more than 
employee training and development; it would need 
to address work organization questions, incentive 
systems, and mr^iiagement approaches, as well as the 
ways in which employers address technology needs. 
To succeed, such an institution would need exten- 
sive employer involvem.at. 

Ideally, employers would act on their own to set 
up and fund such an institution The fact that they 
have not done so suggests that public funds could be 
needed not only for start-up but to share in the costs 
of sustaining the orf,iini2ation in its first few years. 
However, employers and la^or representatives would 
need to play major roles in the direction of the 
organization, and a ? abstantial amount of tlie fund- 
ing would need to come from employers. (With 
public funds, there would need to be public account- 
ability to assure that the institute benefited a broad 
spectrum of the workforce. Once the institution 
became self suffici(.nt, the Federal Government's 
role in direction could be as an employer.) With 
strong sectoral involvement, the institute might be 
abie to address industry specific needs, e.g., building 
and strengthening the training capacities of trade 
associations and other employer groups. 

If give" sufficient resources— say $10 million cr 
$15 million per year — the institute coulu begin to 
develop the linkages among employers, the educa- 
tional system, and the training community needed to 
improve workforce effectiveness. The organization 
could support research, development and diffusion 
of best practices. It could encourage private research 
throui^ ost-shared projects with private firms. The 
institute .ould also encourage more use of learning 
technology innovations, such as distance i^^drning 
^'omp'.rter-based training, in siraU business, at 
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homes, and in other places convenient for adults. 
The mstitute could also work to enhance the 
development of the training profession through 
support of graduate programs. 

If Congress were to adopt a national training levy, 
some money from the levy might be used to fund the 
institute. How much impact the institute would have 
in the long term would depend on how useful its 
work was to industry. 

ISSUE AREA D: IMPROVING THE 
QUALITY AND EFFECTIVENESS 
OF TRAINING (Table 2-5) 

The high cost of training and its uncertain quality 
may keep many companies from expanding training 
beyond the mmimum. Poor timing of training, lack 
of reintorcement at the work site, and other factors 
often prevent effective transfer of knowledge to the 
job. Moreover, there are a limited number of people 
who are conversant with the best ways to integrate 
training techniques with the subject matter to be 
tai'ight. 

TraLning can be * lOved when systematic ap- 
proaches, are used. way, companies can select 
the most appropriate and cost-effective training 
techniques from the many choices available. These 
choices range from traditional pencil-and-paper 
approaches to use of instructional technologies e.g., 
computer-based training, interactive videodisk, and 
satellite deli ery with one- or two-way video and 
audio links. 

New instructional technologies also have the 
potent* al to expand access to company-prcvidcd 
training. As discussed in chapter 7, the growing 
presence of personal computers in the workplace 
make them well suited for use in training. In time, 
they can help bridge the gap between formal and 
informal training by bringing sophisticated perform- 
ance support systems to the work station. Many large 
corporations alreax run satellite and other commu- 
nication networks that could be used mo. . exten- 
sively for training. Small firms, too, can benefit from 
the use of new instructional technologies. The costs 
of satellite receiving dishes iue coming down to the 
pomt where smaller businesses can afford them. It is 
possible that, working through consortia or trade 
associations, small businesses could pool the costs 
of developing courses be delivered by computer 
or by satellite. 
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V\t Federal Government has long played a major 
role in suppc^rting training research and instructional 
technologies, primarily through the military. An 
expanded Federal role, with more emphasis on the 
civilian sector, could benefit not only private-sector 
employes but also government agencies in training 
theii persomiel. It also could benefit job training 
programs aimed at the unemployed and the disad- 
vantaged. 

Option 13: Encourage Adoption of Best Practice 
Training Techniques and Technologies (Table 
2-5) 

Best-practice instructional apf ^ches and tech- 
nologies are relevant to most oi the options dis- 
cussed in this chapter — whether for worlsplace basic 
skills, industry training c''..soitia, or industrial 
extension. Whether or not Congress adopts these 
options, it could direct relevant Federal agencies and 
departments — whether Education, Labor, or Com- 
merce — to develop and disseminate informatfon 
about best practice approaches and technologies. 
Thus, for example, the Department of Labor, in 
offering planning and technical assistance to multi- 
firm training consortia of the sort discussed in 
Option 1, might direct the consortia to information 
about best-practice approaches, as might the Depart- 
ment of Education, in offering workplace literacy 
grants discussed in Option 7. Projects using best- 
practice approaches and "^lologies might be 
given funding priority. 

There are some specific activities now underway 
or proposed tliat could contrbute to better dissemi- 
nation of information. As is discussed in chapter 6, 
a National Basic Skills Consortium has b ^n pro- 
posed to help States and local service pioviders 
share information about the best techniques, includ- 
ing technology-based techniques, for basic skills 
instruction. Officials at several Federal agencies, 
meanwhile, have set up a roundtable which meets 
periodically to share information on training tech- 
nology. Both activities are now undertaken infor- 
mally, with jIO funding sources. With modest fund- 
ing, tiie two activities could be placed on a fimier 
foundation. If the two shared resourcei>, mitial year 
funding of $350,000 to $500,000 would be sufficient 
for them to build a small staff and undertake 



outreavh activities. In time, the State consortiuni 
could ' 3 supported by membership fees. 

The Federal Government could also continue to 
play a supporting role in gaining industry acceptance 
of standarus for training technologies and related 
soffA^are. Federal agencies have a major stake in 
standard setting efforts because they are major 
purchasers of training products. Some technology- 
based training products acquired by Federal agen- 
cies have been incompatible with other systems, 
thus limiting their use. Support for standard setting 
activities by the Commerce Department's National 
Institute of Standards and Technology and various 
industry groups could end up benefiting trainers in 
Federal agencies as well ar the private sector. 

Option 14: Fund the Training Technology 
Transfer Program (Table 2-5) 

As mentioned, many companies do not apply 
systematic approaches to their training functions. 
Yet, these approaches are well known — the out- 
growth of earlier research and development on 
training, much of it sponsored by the Federal 
Government, in particular, the military. (See ch. 7 
and report apper ux.) 

The Department of Defense (DoD) — the la- est 
single trainer in the United States — ^has made niaj r 
contributions to the development of effective train- 
ing techniques and technologies. A conspicuous 
example was the U.S. Air Force's role in the 
development of instructional systems design (ISD) 
in the 1950s and 1960s. Originally conceived as a 
component of "programmed instruction,'' ISD has 
proven useful in the development of all types of 
training, whether delivered by hardware or more 
traditional methods."*^ Inst actional systems design 
approaches have slowly diffused to the private sector 
and are widely used in training intensive companies. 

DoD funding for research and development of 
educational technology averaged $42 million per 
year in the I970's and $56 million per year in the 
1980s, far more than the National Science Founda- 
tion d.*d the Depa'tment of Education, which to- 
gether aveiaged $4 million annually in the 1970s and 
$7 million per year in the 19805."^ Military agencies 
supported development of computer-assisted in- 



«Charics Blaschkc ct al., Support for Educauunai Technology R&D. The Federal Role/" contractor report prcpa » cd for the Office of Tcchiology 
Assessment, Sept. 30, 1987, p. ix. (Report prcp^cd for Power On. New Tools for Teaching andUarrdng, OTA SET-379, September ir38.) 

O Jbid., p. vi. 
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Table 2-5— Issue Area D: Improving the Quality and Effectiveness of Training 



OpI^cn 13! Encourage adoption of best- 
pMc Jceapproachesand technologle - 

• For example, Congress could direct the 
Departments of Labor and Eoucation to 
give funding priority to projects that use 
best-practice approaches, and to support 
disseniinatlon of research findings, includ- 
ing research directed at evaluating the 
effectiveness of work-based programs, 
and instructional technology use where 
cobi-effective and appropriate. 

Option 14: Fund the Federal training tech- 
nology transfer program: 

• The 1988 Trade Act assigned the U.S. 
Department of Education responsibility for 
agovemmentwidetrairungtedinology trans- 
fer progran), but no funds have been 
appropriated for this purpose to date. 
Congress could provide initial funding (be- 
ginning at $3 million per year) to get the 
transfer office started. Subsequent fund- 
ing levels would need to be evaluated 
when realistic esfa'nnates have been made 
about the potential for training technology 
transfer. 

Option 15: Fund more civilian sector learn- 
ing research/technologies: 

• One possibility: earmark at least 1 percent 
of Federal education and training program 
funds for R&D activities (in addition to 
continuing to fund existing research pro- 
grams). Another possibility: establish a 
special institute for learning technology 
and research. A third possibility: direct the 
Departnr-int of Education's Office of Edu- 
cational r-lesearch and Improvement to 
give more priority to work-based learning 
In its funding of research centers. A final 
possibility: give the National Sconce Foun- 
dation a mandate to conduct research on 
connections between newtechnology adop- 
tion, work organization, and training. 

Option 16: Improve Information on work- 
based learning: 

• Provide funds to the Bureau of Labor 
Statistics and the Census Bureau to peri- 
odically update surveys of workers about 
tho training they receive in relationship to 
employment; 

• provide funds to the Department of Educa- 
tion and the Census for updating the 
survey o? adult education (last completed 
in 1984} on a 3-year schedule; 

• Provide funds for continued longitudinal 
studies of worker careers and education; 

• Provide funds to the Census Bureau to 
undertake spedal surveys and studies of 
technology adoption by firms and associ- 
ated human resource develop! oent prac- 
fa'ces, such as training; 

• Reauire an overall reviewof Federal statis- 
tical priorities, including whether the Fed- 

statistical agendes need to give greater 
priority to workplace, education and train- 
ing s tatistics. 

O „S: Office of Technology Assess'nent, 1990. 



Advantages: 

• Identification and dissemination of best- 
practiceapproaches would help Improve 
th** quality of training. Research could 
bring long termlmpiovements in quality 
and effectiveness of education and train- 
ing practices in both the public and 
private sector. 



Advantages: 

• Inifa'al funding would help to determine 
how much relevance training technolo- 
gies developed to meet the mission 
needs of Federal agencies (such as the 
U.S. nnilitary) have for private sector 
trainers and the education system, if 
funded, the program could In tinf)e trans- 
fer promising training approaches and 
technologies to the private sector. 



\dvantages: 
Even highly effective transfer of military 
research and instructional technologies 
would only meet a small part o; civilian 
sector needs. These alternatives w^uld 
complenwnt tho training technology uans- 
fer efforts by creating a research and 
tedmology base for civilian needs. 



Advantages: 

• Much of the current data on workplrce 
training Is dated, incomplete, or based 
on proxy data. The steps listed, if under- 
taken, could begin to renwdy this situa- 
tion. 



Disadvantages: 

• Requirements for best-practice applica- 
tion could become micro management If 
rigid criteria were applied. Rapid expan- 
sion of research could result In funding of 
duplicative or poorly thought out pro- 
jects. 



Disadvantages: 

• The transfer activity coiikl divert some 
resources and staff from primoi y agency 
missions. The Inventory would lie of littie 
use unless the quality and uta'lity of the 
materials were assessed. 



Disadvantages: 

• While earmarking funds at the 1 percent 
level would have littie impact on program 
functions, it might contritxjte to more 
frequent use of this tool, and overly 
prescriptive micro menage nr)ent in the 
long term. 



Disadvantages: 

• There probably never will be fully satis- 
factory Information on these topics; 
data collection effort, If it resulted In 
postponenient of needed actions, could 
be counterproductive. 
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struction, research on human cognition, and the 
development of simulations for skills training."*^ 

With DoD still the largest sponsor of learning 
research and educational technology development, 
there is continued interest in transferring promising 
DoD sponsored approaches to the pri.vate sector and 
to educational institutions. Several other Federal 
agencies, including the Department of Energy and 
the Office of Personnel Management, also develop 
training technologies that might be relevant to useis 
outside government as well as to other Federal 
agencies. 

As part of the Omnibus Trade and Competitive- 
ness Act of 1988, Congress called for the creation of 
a formal mechanism for transfer of training technol- 
ogy from Federal agencies to the private sector and 
educational institutions."^ The law gives the Educa- 
tion Department major responsibility for coordinat- 
ing the development of a government-wide mecha- 
nism for training technology transfer, including the 
Departments of Defense and Energy. 

To date, progress in implementing the Trade Act 
initiative has been slight. No funds have been 
allocated to the Education Department for fulfilling 
this purpose. As this report went to press, the 
Department had yet to act on the ^aw's requirement 
for an Office of Training Technology Transfer 
(OTTT), although a plan for organizing OTTT was 
under consideration. Another Education Department 
office, the Office of Educational Research and 
Improvement (OERI) has taken up some of the slack. 
It is, for example, preparing a report for Congress 
(due in August 1990) on conversion of education and 
training software. It has also been vorking infor- 
mally with other agencies to set up training technol- 
ogy information transfer processes. 

However, OERI cannot assume the full responsi- 
bilities givtiA to OTTT and its Director (still to be 
appointed) under the Trade Act. In theory, tiie law 
gives the Director powers intended to spur commer- 
cialization of federally sponsored training technol- 
ogy. Specifically, the Director could sell or lease 
public domain copyiights and patents for Federal 
training software to commercial users and could 



waive the purcha^^ price or lease fees when the 
commercial user agrees to pay to make the software 
usable by nonprofit education or training groups. 
The law's requirements for developing a cleaiing- 
hc jse on federally developed education and training 
software will require funding to fuifiU as will efforts 
.0 convert training technology lo non-Federal use. 

While OTTT has the fomial governmentwide 
responsibility, other agencies also play a role. For 
several years, the Commerce Department's National 
TechniccJ Infonnation Service has disseminated 
infomiation about Federal training technologj' to 
interested parties. All of NTIS's training technology 
transfer activities, however, are undertaken on a cost 
recovery or reimbursable basis with clients. NTIS 
does not have funds to maintain or update products. 
Nor does NTIS have the power to assign copyright. 
Other agencies, including the Department of Labor's 
Center for Advanced Learning Systems and the 
Smithsonian Institution, collect, disseminate, or 
have demonstration facilities for training technolo- 
gies. 

Obviously, it takes money to conduct a detailed 
inventory of federally developed training products 
or to set up a training product evaluation process or 
to fulfill the other requirements of the Act. A 1987 
study estimated that it would cost about $1,500,000 
to undertake a comprehensive inventor)^ of federally 
developed training products; far more money would 
likely be required if the quality of the materials were 
assessed. If Congress wishes these activities to 
proceed, initial funding at the beginning level 
authorized in the Trade Act ($3 million per year) 
would no doubt allow staffing of the office, comple- 
tion of an inventory, and further work on the 
feasibility of transferring training products on a 
regular basis. 

Whether or not funds are appropriated for a 
training tec biology transfer office, private sector 
trainers might benefit if individual Federal agencies 
did a better job of keeping track of their own training 
materials. Most Federal agencies, including some 
that arc extensively iiivolved in training, do not have 
policies for agency > wide inventorying of their train- 
ing packages.'^'' This inefficiency can lead to dupli- 



^U.S. Congress, Olficc of Technology Asscssmcnii Power On. .\ew Tools for Teaching and Lear mng, OTA-SET-379 (Washington, DC. U.S. 
Government Printing Office. 1988), p. 152. 

Trairing Technology Transfer Act of 1988 was one chapter in Public Law 100-418. 

*''An exception is the L<:pirtmcnt of Encrg>, which has developed an on-Iinc database covering 3,000 training packages. Rtv^otl* , ibc DeparUncnt 
of Defense has taken some steps to collect more complete infonnation about its training products. 
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cation of effort, since some training programs are 
generic in nature and could be applied in many- 
settings. If more agencies develcned invemories of 
their training packages, and made this information 
publicly available, private-sector access '*ould be 
increased This information would be particularly 
useful if evaluation information were included. 

Federal agencies occasionally cooperate to trans- 
fer training technologies on an ad hoc basis. One of 
the more ambitious of these efforts (involving the 
Departments of Defense, Labor and Educi^tion) aims 
to adapt the Job Skills Education Jerogram (JSEP), a 
computer-based remedial education program devel- 
oped by the Army for about $ 1 1 million in the early 
1980s, to civilian use. This conversion process, 
formally underway since 1987, has been protracted 
and expensive, entailing $600,000 in Federal funds 
to date, and legal issues associated with transfer of 
JSEP to commercial use are still in negotiation 
betweei? the Army and JSEP's developer. Although 
this effort may in t^* end pay off the process is by no 
means pn^dictable. 

Even if transfer activities are stepped up, only a 
small part of the Nation's need for better traming 
materials can be met by converting materials devel- 
oped for one purpose and mission to another 
purpose. In each case, developers and users need to 
evaluate whether it would be better to take existir z 
training programs and convert them to other uses t 
to develop new materials. 

Option 15: Fund More Civilian-Sector Learning 
Research/Technologies (Table 2-5) 

While military ti-aining approaches and technolo- 
gies may continue to provide models for the private 
sector, there could be significant risks in over 
reliance on military funds to support the Nation's 
learningresearchandinstrucrional technology needs: 

• Some of the military's research and develop- 
ment (R&D) is too specialized to have much 
immediate relevance to private sector training. 
Also, even general pmpose insLuctional pro- 
grams developed for use in the military often 
have to be modified before they can be widely 
used in civilian settings. As the JSEP example 
above suggests, the expense involved can make 
the routine transfer of mihtary training technol- 



^Blascb*.c ct aln cit., footnote 43, p. 59. 



^9»o>ver Ort, op. cit., footnote 45, p. 157. 
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ogies to the private sector difficult, expensive, 
and time consuming. 

• MiL'tarj resources are more limited now than in 
the past. During the 1980s, both ilie Army and 
Navy reduced expenditures for learning and 
training research, while Air Force expenditures 
increased only slightly.'*^ The Defense Ad- 
vanced Research Projects Agency, which 
played a unique role in support of research in 
cognitive and computer science, has redirected 
its R&D to more strictly miUtaiy applica- 
tions.'*^ These trends may reduce the opportuni- 
ties for continued transfer of state-of-the-art 
training techniques tc the private sector even 
though a formal process for tedmology transfer 
is in place. 

Thus, broader support for adult learning and other 
training research and for civilian development of 
learning technologies would be useful. Various 
possibilities are listed under Option 15 in table 2-5. 
(See also the discussion of adult literacy under 
Option 7, and an employer institute for work-based 
learning under Option 12.) These include: 

• establishing a national learning and technology 
institute (an approach propv sed in S. 2114 
introduced in the 101st Congress); 

« earmarking a portion of Federal agency educa- 
tion and training budgets to research and 
development. Earmarking 1 percent of program 
budgets would result in a substantial supple- 
mental increase in research now conducted 
primarily through separatel> funded research 
programs. Of course, funding levels in the 
existing research programs would need to be 
maintained for this to do much good. 

• directing the Education Department, through 
the Office of Educationc': Research and Im- 
provem jt, to give more attention to workplace 
and adult learning issues in its research agenda. 
(Two of OERI's 18 educational research and 
development centers focus primarily on 
workforce issues.) This should not come at the 
expense of other education research, which has 
generally been funded at a low level. 

• giving the National Science Foundation (NSF) 
a role in research on work organization and 
training. For example, if Congress were to 
upgrade tlie status of manufacturing sciences at 
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NSF from the Divisional to the Directorate 
level, it could specify that part of the mission 
would include research on shopflo'"^ training 
and work organization.^^ 

A special need, given the aging of the workforce, 
is for more research on the older worker. If Congress 
were to earmark research funds for adult learning, 
research on the older 'vorker could be one important 
coHiponent. Alternai ^ely, Congress could increase 
fun^img (no ^ minimal) for older worker research in 
thu budgets of the Department of Labor or the Health 
and Human Ser/iccs Department's Administration 
on Agipg.^^ 

Option 16: Improve the Information Base on 
Work-Based Training (Table 2-5) 

As is discussed m cL. ^ter 5 , data on private sector 
training (including the amount of money fir .is spend 
on training and the nature and quality of training) is 
limited. Mo&t national estunates about training in 
firms is based on proxy data — some 10 or more years 
old — or very hmifed empirical information tliat has 
been extended to the economy as a whole. While 
there are many uncertainties, information deficien- 
cies are not so great as to preclude rational debate 
about policy now. Whether or not Congress expands 
the Federal role, better information would help 
inform ftitin-e choices made by decisionmakers in the 
public and private sectors. 

The need for better information is clear. There- 
fore, Congress might choose to direct Federal 
statistical agencies — such as the Bureau of Labor 
Statistics, the National Center for Education Statis- 
tics, and the Bureau of the Census — to prepare and 
regularly update surveys of industry training or adult 
education and earmark funds specifically for this 
purpose. Since many firms do not track their training 
expenses carefully, there would more than likely 
need to be an initial effort to develop an appropriate 
sui-vey instrument. (This need would exist even if 
firms reported training data to the guvenunent as 



part of a national training levy, discussed in Option 
4.) 

There also is a growing neeCi for regular collection 
of data about adoption of new technology by firms 
and about change*' related to work organization and 
human resource practices. The Census Bureau, 
which undertook an initial survey of manufacturing 
technology in 1988, would be a logical organization 
to develop this iriormation. A relatively modest 
amount of money— say $750,000 per year — would 
give the Census Bureau the resources needed to 
undertake periodic surveys on new technology 
adoption by fiims and special studies on training, 
work organization, and other human resource prac- 
tices in firms. 

From time to time, the government also collects 
infomiation fi:om individuals about their training. 
However, this information ^aickly becomes dated. 
The Survey of Adult Education, issued by the 
Education Department's National Center for Educa- 
tion Statistics, contains information about the por- 
tion of adults who received company-provided 
education. The last survey, however, was conducted 
in 1984. Similarly, tlie last detailed survey of how 
workers get their training, conducted by the Bureau 
of Labor Statistics in conjunction with the Census 
Bureau, was undertaken in 1983.^^ 

The shortcomings in the available data about 
industry training are just one of many areas that 
complicate public and private sector decisionmak- 
ing on human resource policies. Several recent 
studies have pointed out the attrition in Federal 
statistical series during the 1980s. Without increases 
in funding, it will be extremely difficult for the 
Federal statistical agencies to develop new informa- 
tion series without cutting into existing programs 
As an example, the Bureau of Labor Statistics, which 
iias suffered significant budget cuts since the late 
1970s, has eliminated many of its data collection 
programs and now devotes much effort to maintain- 
ing tlie integrity of casting data series.^^ Similarly, 



*urlhcr discussion, sec U.S. Congress, Office of Technology Asscssmcm, U.S. Manufacninng. Problems and Opportuniues in Defense and 
Commercial Industries/' staff paper, May 1990, 

^^For amorc detailed disv;ussion of the range of issues and opuons for older worker research, sec Frances R. Rolhstcin and Donna J. Ratte, Training 
and Older Workcn, lmpU%,ations jot CS, Competitiveness, lepon prepared for (he Office of Technology Assessment under contract N3 1630, March 
1990. 

'^Results wercreponcd in Max Carc> and Aian Eck, Ho\^ Workers Get Their Training, U.S. Department of Labor Bureau of Labor S latistics, Bulletin 
2226, 1985.FarlicrBLS surveys were conducted in 1977 for metalworkers and in 1964 on occupation training. 

^3 As discussed by (he Commission on Workforce Quality and Labor Maricel Efficiency . The Commission nor^ that BLS curtailed 19 data scries in 
1982 alone. Sec Investing In People: A Strategy To Address America* s Workforce Crisis, op. cit., footnote 7. 
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the Education Department's National Center for 
Education Statistics has had a hard time maintaining 
some of its data scries, including longitudinal 
studies. 

The need to periodically reexamine workforce 
statistics — to establish new priorities where needed — 
would remaiii even if the Federal statistical agencies 
had not lost ground. While the Bureau of Labor 
Statistics and the Census Bureau do reexamine their 
priorities, the last major external review of 
workforce statistics — conducted by a congression- 
ally mandated commission with members appointed 
jointly by Congress and the President — was com- 
pleted over a decade ago.^ 

In another report, OTA examined Federal statisti- 
cal series and possible measures for improving data 
on a governmentwide basis, and found a pressing 
need for an organization to reexamine Federal 
statistical priorities.^^ While the Office of Manage- 
ment and Budget has formal responsibility for 



statistical policy, its implementation effort has been 
flawed. Not much effort is made at present to 
evaluate whether current statistical efforti> really 
meet contemporary needs. If Congress elects to 
redirect Federal statistical policy, it might empha- 
size the need for Federal agencies to expand their 
perspective to erxompass/previously underreported 
areas, like work-based training. Congress also might 
wish to direct the Administration to appoint an 
external review group on workforce statistics as part 
of its efforts to review Federal statistical policy. 

The options discussed in this chapter are only a 
small fraction of the possible actions available if 
Congress wishes to provide broad *,r support for 
work-based training. The issue of work-based train- 
ing itself is only one part of the broader spectrum of 
human resource development issues now facing the 
Nation. Nonetheless^ the issue is an important 
one— one that cannot be safely ignored. 



^For a revic^^ uf vhangci m u4ta nctdi i»mcc ihii* ^uup- ilic Nanufwl Cuffinii:k:nuii un JLmt,lu>nicni atid Liiciripluymcni Suiiauca — LumpJcicd us 
work, sec Sar A. Lcvitan and Frank GaUo, Worlforc^ StanstiLS. Do Wc Knon What Wt Think IVc Knuw--Mnd W'hai Should Know:, lj.S. Congress 
Joinl Economic Committee, Dec. 26. 1989. Lcvitan chaired tlie Commission. 

^^U.S. CongTC*" Office of Technology Assessment, 2tansnx,al Seeds jut A Chiinging i S.L^oriK/my^ bawWgrouid paper, OTA-BP-L-58 (Washington, 
D^U.S. Govcmmcm Printing Office. September !989). 
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Chapter 3 

Human Resources for Competitiveness 



SUMMARY 

Principal findings of this chapter include the 
following: 

L Quite independently of skills required for 
dealing with ne^; technology, turno- ' and 
new business formation create a continuous 
nerd for trainingy-a need some American 
companies meet much belter than others. Some 
of this training entails little more than introduc- 
ing new employees to the workplace. Some 
seeks to build commitment to corporate goals. 
Oilier training progra*" " include extensive in- 
struction in task-spec technical skills — e.g., 
operating a nuclear po\ -.rplant. 

2. Small firms — those with 100 employees or 
less— create many of the new job opportunities 
in the U.S. economy. Such firms face special 
training problems. Many lack experience with 
training, and the resources to afford it. Typi- 
cally experiencing higher than average rates of 
turnover, small companies are reluctant to 
invest in tlieir employees. Policies that sup- 
port the training needs of smaller firms have 
a special claim, particularly because these 
establishments provide so many entry-level 
jobs for younger workers. 

3. Four classes of workers likewise have a special 
claim on training: young, entry-level employ- 
ees; older Americans, displaced voikers, and 
minorities. 

• Because younger workers change jobs so 
frequently, many employers give them only 
the miniiTium training necessary. Given the 
importance of early training — e.g., in form- 
ing altitudes toward work and n^otivating 
continuing learning — there is a clear public 
interest, independent of the interests of 
employers, in supporting training for younger 
workers. 

• With the labor force .stcadilj aging, there 
is an equally clear |.ublic interest in 
training for older Americans. In the past, 
companies have been reluctant to invest in 
training for older blue- and grey-collar em- 
ployees. With fewer e.vxy -level workers, this 
\\lIihaveto change. 
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• Displaced workers typically find themselves 
unemployed through circumstances outside 
their control, while training opportxinities of 
any kind drop shaiply during recessions 
(because employers seek to cut costs). This 
conjunction of layoffs and declines in train- 
ing points to a need for public poJicies that 
pay consistent attention to the training 
needs of displaced workcrc and that kick 
in added support during business down- 
turns. 

• In the past, access to the best training (e.g., 
apprenticeships) was largely limited to white 
male*'. With new workforce entrants more 
likely to be minorities and immigrania;^ — 
many of whom have relali\ » poor basic 
skills (e.g., reading, arithmetic) — new train- 
ing practices and programs suited to their 
needs will be required. Training is particu- 
larly important because, more so than in tlie 
past, the right certificates, diplomas, and 
degrees will be needed to start on an upward 
career track. 

4. llie outcomes of international competition — 
particularly the success that countries like West 
Germany have had witli lelatively formalized 
systems — suggest that the United States will 
need a much stronger commitment to training 
in the future. Indeed, the U.S- training system 
seems remarkably underdci eloped compared 
with our leading competitors. Most Americnn 
companies look first y.aheoosts of training, an , 
at the time workers sp<'i:d away from die job. 
To them, shorter traJiiing programs are better 
training programs. In both Germany and Japan, 
in contrast, training is viowed VJi an investment. 
The German and Japanese systems are very 
different, but both are more ttensive and moi^ 
effective than tliat of the buited States. 

For many decades, the United States drew 
strength from a remarkable pool of skills, one fed by 
'r.imigration and by long stanaing commifmen. to 
universal education. Immigration still contributes, 
particularly in engineering and science, but today 
other countries cun boast of superior primary and 
secondary education. And if the U.S. economy is the 
most dynamic the world has ever seen, the Nation's 
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r^'^^ 'A^ing system if not. Companies have beenreluc- 
^ta4\ib^ mvesr in training. Oth::r institutions have 
-faiiM4o.^eep up with emerging needs. As a result, 
the United States is operating with a glaring weak- 
ness in interflational economic competition. That 
half of the labor force that is below average in 
education, training, and skills is poorly prepared 
compared to their counterparts in a number of the 
Nation's principal economic competitors. 

^ Nearly half of all Americans now take some 
college courses. The'- education and training system 
serves these people relatively well, especially those 
who complete college and go on to white-collar jobs 
in the profession^ or in management. The system 
does a poor job of meeting the needs of people who 
do noi -pursue higher education, who may not even 
graduate from high school. Countries as different as 
Germany, Japan, and South Korea work much hard- 
er to educate and train, r jt only the upper half of 
their labor forces, but the lower half. 

For the United States, the message conveyed by a 
multitude of surveys — of educational credentials 
(high school graduation rates, table 1-3 in ch. 1), 
achievement (basic skills, ch. 6), workplace capabil- 
ities (ch. 4)— is simple and direct: the training 
system and the schools — more properly, society as 
a whole — do a poor job of serving the economically 
disadvantaged, particularly blacks and other nunori- 
ties. In the years ahead, the drive to raise productiv- 
ity and unprove the competitiveness of U.S. industry 
could help transform the ongoing debate over social 
equity into one over economic growth. For the first 
time since World War H, the needs of the workplace 
and those of the disadvantaged could merge. This 
will not happen by itself. It will take commitment tc 
better preparation for work — ^by individuals, by 
schools, by employers, by government. 

Lack of skills not only hurts the people in the 
bottom half as individuals^ it hurts the economy. 
These people will lose the most if U.S. industnes 
continue to decline competitively, they will be laid 
off first, or find the pressure of international 
competition forcing their earnings downward. Many 
h->ve abeady found ladders of upward mobility 
pulled down, as the invisible logic of computer- 



based systems makes abstract thinking more impor- 
taiii than manual skills, and companies rely on 
educational credentials to find trainable workers. 

In the end, the Nation's economy must support 
evCA-yone at some level. This simple fact creates the 
fundamental justification for public investments in 
training. The lagging quality of the U.S. labor force 
slows economic growth and drags down the st< idard 
of living for everyone— not just those who suffer as 
individuals from poor education and training. By the 
same token, a better qualified labor force will benefit 
society as a whole. 



THE SKILL POOL 

Companies hire from local, regional, a' i national 
labor markets, and draw on internal labor markets 
when they promote current employees or move them 
laterally into new jobs. A company's choices reflect 
the pool of people and skills available to it externally 
and internally, relative to its needs. Those needs 
depend on its place in the economy. Service 
industries employ a mix orpeople differing from that 
in manufacturing; tlie knowledge-based services 
(including education, finance, and business serv- 
ices) draw on quite different sets of skills than the 
traditional or tertiary services (e.g., retailing, trans- 
portation).^ As summarized in app. 3A, at the end of 
th'o chapter, U.S. employment has been growing 
rapi(^ y in knowledge-based services (and in a few 
kno ledge-intensive manufacturing sectors). But 
because high-technology industries remain small 
compared to the overall economy, job creation 
concentrates in sectors such as retailing and occupa- 
tions such as clerk and custodian. 

The skills available in the labor m'vket drive 
economic growth and competitiveness. The United 
States has always revered its inventors and entrepre- 
neurs, Edison and Carnegie in the past, Steven Jobs 
and Mrs. Fields today. Nor is it only the storybook 
figures that matter. Nearly any enterprise will need 
a substantial range of skills to survive and prosper: 
''unskilled" blue-collar workers; middle-level grey- 
collar employees (e.g., technicians); white-collar 
salespeople and bookkeepers; supervisors, adminis- 
trators, and managers. 



'U.S. Congress, OfUce of Technology Assessment. Internauoml Competmon tn Services, OTA-ITE-328 (Washington, DC. U.S. Government 
Printing Of/Ice, July 1987), ch. 7 and 8. Sec especially pp. 228-230 for the distmctions between knowledge-based and tertiary sen-.ces, as well as 
traditional and knowIedge*tntcnsive manufacturing. Also sec table 3A*2, La the appendix to this chapter. 
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People's skills expand and develop o\'er time, as 
they attend school, enter the labor market, gain 
experience, move from company to company. Some 
of the practical skills essential in the workplace 
come largely from everyday experience. People 
learn one set of problem-solving, social, and com- 
munications skills in school, quite a different set at 
home, on the playgroun'i, learning to cook and to 
ride a bicycle. Both sets are important. 

Simple tests exist for measuring simple skills: 
manual dexterity; visual acuity. Basic skills can be 
surprisingly difficult lo measure. Such skills remain 
important, but competitive manufacturirg and serv- 
ice firms in a high-wage economy also require 
higher order skills — judgment, reasoning, interper- 
sonal communication. These are still irore difficult 
to measure, to teach or train for.^ 

Table 3-1 classifies skills jfrom lower order 
(manual) to higher (cognitive, social), and from t^ 
academic skills associated with schooling to u^. 
practical skills learned in daily life (of which school 
is part). The three broad classes in the left hand 
column build on one another in the sense that people 
normally employ mental/cognitive skills in the 
course of activities that also call for manual skUl. 
And by definition, social and communications skills 
have mental/cognitive dimensions. Because higher 
order skills are harder to measure with tests, 
employers today rely more heavily than th,ey once 
did on interviews, even when hiring unskilled or 
semiskilled workers. As ♦^e examples in the table 
suggest,many everyday or practical skills can be just 
as important in the workplace as academic skills 
learned in school or technical skills learned in 
specialized training programs. 

As more American compai..es in both manufac- 
turing and the services adopt production systems 
that call for people to v^ork in groups, social skills 
and communication become more important. (Ch. 4 



explores patterns of wo^k organization in some 
detail, while box 7-F in ch. 7 discusses technologies 
for automated training in interpersonal skills.) Work 
groups, moreover, are typically expected to help 
solve problems involving not only routine but 
unexpected events (e.g., equipment breakdowns). 

Because measures of skUI, and testing procedures 
for skills, remain primitive, employers frequently 
use educational credentials as surrogates (even 
though education often fails to predict on-the-job 
performance). This trend has begun to widen the 
split in the U.S. labor market between a lower tier of 
poorly paid unskilled and semiskilled jobs, many in 
the services, and an upper tier, or superstmcture, of 
well-paid jobs, many of them professional and 
managerial.^ To the extent that employers rely on 
educational credentials as a screening device, pas- 
sage from the lower tier to the upper grows more 
difficult. Although the upper tier is growing rapidly, 
many people lacking a saleable combination of 
educational credentir^ , motivation, and training and 
experience (amoving target as the economy changes) 
will never get a chance to compete for these jobs, or 
to show their ability to take on more challenging 
work. Fewer ladders will extend from the lower tier 
to the upper — a trend already quite evident in sectors 
ranging from textiles to retailing. Compared with 
earlier decades, the middle levels will be sparser. 
Re'.Tganized manufacturing firms, for example, 
frequently cut back or eliminate jobs for first-line 
supervisors (ch. 4>— jobs once filled largely by 
promoting production workers. As illustrated by 
examples from the textile industry, later in this 
chapter, grey-collar technical jobs increasingly re- 
quire education or training credentials secured 
outside the workplace; on-the-job experience might 
suffice for learning to repau: wholly mechanical 
machines, but not those that incorporate digital 
electronics. 



^Higher order skills arc poorly understood, and so loo leachingAiaming/Icamuig. Sec» for example, Thinking and Learning Skills, Volume I. Relating 
Instruction to Research, Juililh W, Segal, Su-an F. Chipman, ajnd Robert Glascr, eds. (Hillsdale, NJ. Erfbaum, 1985), especially Peter G. Pol5oa and 
Robin Jeffries, "Instruction in General Problem-Solving Skills. An Analysis of Four Approaches,** ch. 12, pp. 417-455, Practical Intelligence. Nature 
and Origins of Competence in t\e Everyday World, Robert J. Sternberg and Richard K. Wagner, eds. (Cambridge, UK. Cambridge Umversity Press, 
1986), and Richard E.Nisbclt, Geoffrey T.Fong, Damn R, Lehman, and Patncia W.Cheng, * Teaching Rcasonmg,* * Science, Oct. 30, 1987. pp. 625-631. 



^For a more extensive discussion, zee International Competition in Services, op. ciL, footnote 1, chapter 7. A.* a simple example, of the rtJts taking 
place, note that carl^ £encrations of compi\ter systems deskilled many jobs m services like banking and insurance. Companies replaced clerical workers 
and bookkeepers with data-entiy clciks (fewer illative to the volume of work) plus a small cotcne of supervisors, and the systems specialists who oversaw 
the mainframe computers of that era. With later generations of decentralizr computer systems, much of ibe routme data entry work also disappeared. 
Thr remaining jobs tend to require at least some problem-solving skill. Nonetheless, these rcmaimng jobs have carefully delimited boundanes,,offcr 
^■-~='cd opportunities for upward mobility, and can be nearly as routinely repetitive as yesterday's kcypi Jiching. 
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Table 3-1*-Skiil Dimensions and Examples 



Skill type Academic Technical Everyday/practical 

Manual Penmanship Welding; short-order cooking Painting walls; changing a flat tire 

Mental/cognitive Writing an essay Inspecting welos, institutional menu plan- Furnishing a room; driving in traffic 

ning 

Sodal/behavioral Teaching composition Designhg playground equipment; serv- Giving a dinner purty;nnanaging a 

ing moaHs in a restaurant car pool 



SOURCE: Office of Technology Assessment, 1990. 

These shifts, aktxady underway if slowly paced, 
could have profound implications, not only for the 
competitive abihcy of U.S. industry, but for social 
stability. More than likely, the mismatch between 
job opportimiries and labor force abilities will 
continue to widen. Through lack of training and 
channels for up- vd mobility, industry may be 
cut&ig itself off from needed skills. Even when 
unemployment stood at 9 or 10 percent, in the early 
1980s, a million or more jobs remained unfilled 
because employers could not find people with the 
right skills. Meeting; the needs of both individuals 
and industry will require better ti*aining in task- 
specific skills, as well .o problem-solving capabili- 
ties and social skills. Basic skills and education must 
provide the foundation. 

Labor Market Dynamics 

The Demand for Training 

Qiuming in the economy far exceeds net job 
creation as a driving force for training. The number 
of newly hired people entering a given industry (or 
occupation) in a single year can csiiy exceed the net 
total of jobs created in that industry over a full 
decade. This is true even for rapidly growing 
industries and occupations. Labor mobility mal:es 
employers reluctant to provide training. 

Of the nearly 20 million Americans that take a 
newjobeach year (in acivilianlaborforce approach- 
ing 125 million), no more than one-quarter C2 n claim 
previous experience in the same occupation (these 
tending to be managers, pri^ Tissionals, or technical, 
craft workers)."* Some 15 percent of the labor force 
may n^ed training each year simply because f " 
mobility and churning. Many, unforiunately, do not 
ge* It. 



In good times and bad, mo' in the U.S. 
economy remains high. When unemployment rates 
fall, people move voluntaiUy — often to take jobs at 
higher wages. When unemployment rises, people 
hold on to their jobs but may lose them involuntarily 
to layoffs. Young people sv/itch jobs much more 
frequently tirnn older workers. Nearly 80 percent of 
teenagers ha\ e be^n in their current job for less than 
a year, compared witli just under 10 percent for those 
aged 60-64. Workers luider 30 account for about a 
third of total employment, but 56 percent of those on 
the job for less thaii a year. Lateral moves by older 
workers, particulaily men with blue-collar manufac- 
turiiig experience, are likely to be a consequence of 
layoffs rather than choice. 

A good deal of the total need for training, then, as 
opposed to ongoing workplace learning, arises 
simply from churning. People move from job to job; 
entrepreneurs start new companies; existing compa- 
nies grow, promote people, move them horizontally. 
Tliese events occur with much greater frequency in 
the United States than in Western Europe or Japan. 
American companies must integrate new employ- 
ees, many of them young workers with relatively 
little experience, into their organizations on an 
ongoing basis. 

Even firms with shrinking employment levels — 
because they have lost business, because they have 
sold off divisions, or because of productivity im- 
provements — may have to bring in new people to 
stay ahead of attrition. Companies laying workers 
off may need to reassign and retrain those remaining. 
Births and deaths of firms also add to labor market 
turbulence. Ne ' small firms face special training 
needs: most oi ^*em lack experience in providing 
training and the resources to pay for it. 



*Jamcs P. Markcy and W Jliam Parks H, ' 'Occupational Change. Pursuing a Different Kind t Wotl :4ontniy Labor Review ^ September 1 989, pp» 
■^-n. u/jiich analyze* data collected in the January 1987 Cunent Population Survey— source c. ine most re -ent information on U.S. labor mobility. 
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Job Creation and Small Firms 

Net growth in employment equals the sum of jobs 
created by new firms, plu -expansion by existing 
firms, minus the jobs that disappear when establish- 
ments close their doors or lay off workers. In recent 
years, small enterprises — those with less than 100 
employees — have accomited for a near-constant 
35-36 percent of total U.S. cmplojinent.^ Births and 
deaths of these firms number in the hundreds of 
thousands each year. 

Over the 1976-86 period — the larest for which 
such data are available — ^the United S:ztcs generated 
slightly more than 22 million new jobs. This total 
was the result of 45 million new jobs created by 
st^^^ps, and 14 million jobs generated through 
expansions, offset by 2S ^lillion jobs lo£t through 
establishment * 'deaths'* and 8 million lost to con- 
trfciions. Table 3 2 shows that, over this entix" 
10-year period, firms with fewer than 100 employees 
and those with more than 500 employees generated 
roughly equal numbers of jobs. However, during the 
recessionary period of 1980-82, very :;mall firms — 
those with fewer than 20 employees — created al- 
most all the net new jobs. Big firms tend to cut back 
on training during recessions, and small firms do 
little fcnnal training imder any circumstances, so 
that training opportimities drop sharply when busi- 
ness slumps. 

New small firms tend *o grow by fits and starts, 
often responding differc; tly to changing economic 
^ inditiOiiS than th ^ir larger, better established coun 
terparts. In a yoimg computer software or oiutech- 
pology company, a rapid growth spurt may be 
followed by employment dechne, as the Isin strug- 
gles to develop its products, begin production, enter 
the marketplace, and finally expand (at which point 
it may begin generating many new jobs). Other 
enterprises remain small by cnoic^ many are started 
by people who prefer to be their uwn boss, but have 
no particular desire (or ability) to turn a small 
business into a large one. Neighborhood retailers 
and fi-anchise outlets typify these ent . .prises, a much 



Table 3-2— Employment Growth by Size of Firm 



Period 


Employment 
i,:owth 
(millions) 


Percentage share by sizof of firm 
(number of employees) 

M9 20-99 1C0-499 ^0+ 


1976-86 
1980-82 


2.^.3 
1.5 


26.2% 1 7.4% 1 3.6% 42,8% 
97.8 '5.9 3.5 4.5 



SOURCE: HandbookofSmail Business Data (Washington. DC: U.S. Smal! 
Business Admtnistrat'oa 1938), tablo 6-13. p. 259. 



larger group than ertrepreneurial startups; when 
they disappear, it is more likely because of poor 
management (or retirement, a lost lease, or some 
such reason) than tha^ ^ey have over-reached. 

High rates of births and deaths among small firms 
contribute to a rate of labor market mobility in the 
United States exceeding that in economies with a 
less pronounced entrepreneurial dynamic. This form 
of churning creates background noise that can make 
it difficult for both companies and workers to detect 
labor market signals. Businesses may downplay the 
need for training if contractions and closures else- 
where continually replenish their labor supply, while 
workers lacking stable occoational prospects may 
be reluctant to invest in tracing on their own. 

In part simply because of their high labor turn- 
over, small companies invest less in ti-aining than 
large firms. Many workers leave small firms Decause 
they can earn more by moving to a bigger enter- 
prise.^ But smaller estabUshmenis provide a major 
port of entry to the labor force for young people (men 
especially — women are more likely to take jobs with 
large enterprises), who get general training as well os 
job experience, then * *cash m' ' by moving to another 
employer. This puts a double buiuen on small 
companies, in addition tc their typical lack of 
resources and training, experience. First, small enter- 
prises nirely have enough workers in need of training 
at any one time to justify an organized effort. 
Second, those workers who do get training will, 
everything else the same, be more likely to leave a 
job with a small firm. As a result, small firms 



ERLC 



^Handbook of Smalt Business Data (Washington, DC. U.S . Small Business Admmisu.»,jon, 1988), tat.e 6-6, p. 143. The job ocalion data m thf jcxi 
paragraph come from table 6-12, p. 251. The Small BusitjCss Admmistration maintaTT,, . ;he only L' 5. database linking job crcauon with ftnn-levei 
basincss activities. 

*David Dn'iy, William Dickens, and Chnsiopher Martiu. * Labor TUmover and Worker Mobihty in Small and Large Finns. Evidence from tue 
SIPP/' r<rort prepared for U.S. Small Business Administration Berkeley Planmng Associates, Berkeley. CA, December 1988. Data from the Survey 
of Incorr and Program Partiapation (SIPP) s!iow that tiinio\ -r rates for 1984-85 were higher m ^mpames with fewer than 100 employees, afia 
adjuiimcnis for diXitiCnccs in industry, occupaf . wages, and hours worked, and that employees who leave a small firm for a larger one earn higha 
^<ff^ on the avcri^ge. 
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provide less fonnal training than larger companies^ 
It seems fair to conclude that it is often net in their 
interests to do more. 

Workforce Demographics^ 

Demographic changes will compound the grow- 
ing needs for training created by international 
competition and new technology. At a time when 
labor force projections show growth rates of about 1 
percent annually, the economy is expected to 
continue growing at two or three times that rate. 
Labor shortages may arise in some regions and some 
sectors. Average ages will inc.^a^., with the graying 
of the labor force combining with an increasing 
fraction of minorities to create a new set of training 
needs. 

Shifts in Compc*sition 

Over time, as the labor force expands, its compo- 
sition shifts (see app. 3-A, table 3A-1). Young 
people leave school anc' seek jobs, immigrants enter 
the labor market, older workers retire. With the baLy 
boom bulge past, overall labor force growth has 
slowed. During the late 1970s, the civilian labor 
force grew by almost 3 million people each year; by 
the late 1980s, the increase had fallen to 2 million per 
vear.^ 

In other ways as well, the U.S. labor market has 
changed quite dramatically over tlie past decade. 
Unemployment has been cut ahnost in half, to 5-plus 



percent compared with nearly 10 percent in 1982 and 
1983. At the same time, labor force partici^. tion has 
reached a new high. Until the middle 1970s, 
participation had remained relatively stable at 58-60 
percent. Today, two-thirds of Americans aged 16 
and over hold a job or are actively seeking work. The 
big change: more women in the workplace. Nearly 
twice as many wo.nen held jobs m 1989 as in 1969 
(53 million compared v/ith 29 million).^^ 

During ♦he 1990s, women will account for ncirly 
two-thirds of U.S. employment growtli. Younge^ 
women nov. join the workforce at rates approaching 
those for their mole counterparts.^^ Historically, 
black women have been more h'kely to work than 
wh'*^ women, except in the youngest age groups. 
This difference in participation rates will probably 
shij± somewhat, as more white women work. 
Although more women have been finding jobs in 
traditionally male occupations — e.g., the profes- 
sions — ^v^'^-^'^n's wages relative to those of men 
have improved only slignL, )ver i*ie last two 
decades. Still, with the rise in employment opportu* 
nities for women, the past becomes a poor guide to 
the future. For example, considerable uncertainty 
attaches to future labor force participauon rates of 
older female workers, which BLS predicts will rise 
for those aged 50 to 64, but decline for those over 65. 

Many women work part-thne or talce temporary 
position^, sometimes (like men) because this is the 
only work they can find.'^ From the middle 1960s to 



'^SheldonHabci, Joseph Cordcs» and James Baith, Employment ^nd Tnunrng Opportunities in Small and Large Finns,' * report prepared for the U.S. 
Small Business Admimstrauon by Simou & Co., Potomac, MD, June 1988. This report also draws on SIPP data, which show, for 1984, that only 5.4 
percent of workers in compames with fewer than 100 employees had ever participated m a formal traimng program with that employer. The percentage 
of workers repc ing such traimng was twice as high ^0.4 percent; for tnose with jobs m firms having mere than iCO employees. About 15 percent of 
each group had received trainmg outside of ihcn present finn, suggesting that workers with previous traimng are hired m roughly equal proportions by 
small and large firms, but that those in large firms are twice as likely to receive job-specific. in*house training, 

*Much of the analysis in this sccuon is based on Willie Pearson, Jr., "Demography of the Workforce,' Working Paper #1, Office of Technology 
Assessment, Mar. 22, 1989. Unless otherwisv noted, data and projections come from the moderate growth scenario of the Bureau of Labor Statistics 
(BLS), as summanzcd inthe November 1989 Monthly LaboT Review. scenai^o assumes a 2.3 percent ^rcal> armual mcrcase m gross national produw t, 
1.2 percent annual increase in the labor force, and 5.5 percent unemploynicnt. 

Following BLS practice, allHispanics arc ux;ated as asmglc group m the discussion and tables m this chapici. Nearly 95 peiccni uf people of Hi pamc 
origin arc classed as wh mt in the text and tables that follow, "white" refers to non-Hispanic whites only. 

^Employment and Eahu? /5, vol. 37, January 1990, table 1, p. 160. 

^^Employment and Earnings, vol. 37, January 1990, table 2, p. 161. 

Although BLS expects participation rates to edge upwards towards t}ic 70 peaeni mark, a relatively low level of popuidUun growth means that iabur 
for^e growth could be no more than one peaent aimually dunng the early 1990s. And depciiauig m part on future rates of immigration, the iat>or ioicc 
growth rale could drop to zero by 2020. Sec U.S. Congress, Office of Technology Assessment, Tethnology and the Amerti^an Economic Transition. 
Choices for the Future, 0TA'7E't^2^^ (Washington, DC. U.S. Government Prmung Office, May 1988), pp. 474-475. 

^'Between 1975 and 1986, labor force participation rates for mothers of cbtldrcn less than a year old doubled, from 26 percent to 50 percent, more 
than half of all mari led women with children aged one and up now work, most of them full time. Today , mothers with ctuldren under age six rcprc^nt 
the fastest growing segment of the labor force. Sec ' Needed. Human Capital, Business Week, Special Report, Sept. 19, 1988, pp. 100-141, William 
B. Johnston and Arnold W. Packc, workforce 2000. Work and V. orkers for the 21st Century (lodianapohs, IN. Hudson Insutcic, 1 987>, p. 95. Fifty two 
percent of mothers held full-time jobs, but only 13 percent want to. 

*20n temporary and part-time employment, scclnter national Competition in Services, op. cit., footnote 1, pp. 243-253. 
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the middle 1980s, the fraction of the ^ workforce with 
part-time jobs increased from about 15 percent to 
mox^ than 20 percent. The increase in contingent 
employment— part-time, temporary, and contract 
work, plus self-employment — ^reflects, on the one 
hand, the choices of people seeking time to be vnth 
their families and the freedom to pick and chose 
what they wish to do. But it also reflects the drive for 
flexibility in business and industry. As noted in the 
next chapter, by moving from a large core workforce 
to a smaller group of moio-or-less pemianent 
employees, coupled with temporary and contract 
workers brought in as r»eeded, businesses can adjust 
more easily to shifting competitive circumstances. 
They can also save en their wage bills: part-time and 
temporary employees rarely receive the fringe bene- 
fits that go to permanent staff. 

The people who will hold jobs in the first decade 
of the next century have already been bom; most of 
them are working now. Many of the new workers 
will be black, Hispanic, or members of some other 
minority group. Nonetheless, three-quarters of the 
U.S- labor force will be (non-Hispanic) white. 
Because of the size ot the workforce, it lakes many 
years for its composition to change much. Even so, 
as Uble 1-2 in chapter 1 showed, by 2000, women 
will make up nearly half the labor force, and 
miaorities one-quarter. There will be far fewer 
joung people, and swelling numbers of middle-aged 
and older workers. 

By the end of the century, those in the baby boom 
generation wDl be entering their 40s and 50s. As this 
group passes into and through their middle years, the 
median age of the workforce will move upward from 

currently to 39-plus by 2000.^^ Those aged 45-64 
will reach a peak expected to be about 28 percent of 
the workfoice in 2010, after the last of the baby 
boomers pass into this age range.^"* As these people 
move on into the over-65 category, it v ill expand 
rapidly — from 13 percent the population in 2010 



(only slightly above the current level), to more than 
20 percent in 2030. 

While labor force participation rates have been 
declining for men over 50, die training system will 
plainly have to adapt to a steadily aging population 
during the first several decades of the next century. 
Employers have traditionally been reluctant to 
invest iri training for older workers. On the other 
hand, older worke--^ tend to be much less mobile, 
which should . ^) dampen employers' fears of 
training people only to see them move on to other 
jobs. 

Minorities 

New labor force entrants will come increasingly 
from minority groups simply oecause of population 
trends: blacks, Hispanicb, and recent immigrants 
represent growing fractions of the overall U.S. 
population. Other factors are secondary, although 
not insignificant. For instance, falling labor force 
participation rates ^ mong black men mean that black 
women and Hispanic men could outnumber them in 
the workforce by the end of the century.^^ Already, 
labor shortages in some suburbs stand alongside 
high levels of central-city unemployment, predomi- 
nately among minorities. 

Minorities (like women) will be most heavily 
cOKjentrated among yoimger workers in entry-level 
jobs — ^in principle, prime candidates for training. In 
1988, blacks and Rispanics made up 23.6 percent of 
the labor force aged 16-24, a share expected to 
approach 30 percent by 2000. 

With exception^ including a number of Asian 
groups, minorities enter the labor force with less 
schooling than average, and often with 'educational 
attainments below average for their giade level. 
Many more students drop out of high school in cities 
and States with heavy concentrations of minorities: 
nationwide, about 85 percent of young people 



^-Tbc median age was even higher m the carl> 1960s, peaking al tO-S years— a consc^uentc of low birth rales during Uic depression of the 1930s. 
Howard N. Fullerton, Jr., New Lalwr Forte Projctlions, Spanning 1988 to 2000, Monthly Labor Rcmcw, November 1989, table 6, p. 10. 

^^Projections of the Population of the United States, by Age» 5ca, and Race. 1988 to 2080, Cuncut PopuUuon Reports, Scries P 25, No. 1018 
(V/ashington, DC: Department of Commerce, Bureau of the Census, 1989), taWe 4, Middle Scncs. 

^^Projections for Hispanics arc sensiUve to assumpaons Lonccrning future levels of imnugrauon, both legal and illegal. Immigrants as whole 
represent an extraordinarily diverse group, one that mtludcs scientists and engineers born m India aL \ Chma, and physicians and nurses from the 
Phillipmcs, as well as both sUIIed and uaskilled workers from Latm AmeriLa. ^Raies of business owncrstip are much higher for Asians than for other 
minonty groups— 55 per 1,OOJ in the populaLon, versus 13 per 1 '^Tor blacks and 17 per 1000 for Hispanic^. Wendy Manning and William O'Harc, 
••The Best Metros for Asian Amencan Businesses," /immVan ^ emographics, August 1988. pp. 35-37, 59.) 

On immigrants m the U.S. labor force more generally, sec Internattonal Compeution tn Sctytt^est op. cit., foomotc 1, pp. 250-252 Also The Effects 
oflmmtgratton On the U.S. Economy and Labor Market, Ifiiinigration Pohcy and Research Keporl 1 (Washmgton, DC. Department cf Labor, Bureau 
Tntcrmi'ional Labor Affairs, 1989). 
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graduate frcm high school, but the rate in Louisiana 
<5 barely 50 percent. A growing mismatch bet\v een 
the skills of this part of the labor force and the jobs 
available in the U.S. economy will place far greater 
demands on the training system (and the schools). A 
glance at the unemployment rates in figure 3-1 
suggests the difficulties faced in assimilating younger 
blacks, in particular, into the workforce. This is the 
stiffest lest the Nation's education and training 
system will face in the years ahead — a test that it 
shows little sign of being prepared to meet. 

Employers rely heavily on educational back- 
ground in deciding who to hire, particularly when it 
comes to young people with little or no job history. 
On average, more years of schooling mean higher 
earnings. People with more education are more 
likely to participate in the labor force, less likely to 
experience bouts of unemployment.^'' It is no 
surprise, then, that blacks id Hispanics earn less 
than other workers, and find jobs that tend to be 
concentrated in occupations expected to grow at 
below-average rates (App. 3 A) or to decline. Demo- 
graphic patterns are largely fixed. If they wiU not 
change, the education and training i>ystem will have 
to. 
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Figure 3-1— Unemployment Rates, 1988« 



Unemployment rate (percent) 



Hispanic 



Black 



All workers 



I Afltfd 16-24 



3 Adding dscouraged workers no have given up seeking jobr* would raise 
these percentages somewhat; the U.S. Government defines the unem- 
ployed as including those seeking work and unable to find it, but not people 
who have stopped looking for jobs. The latter are also exduded from tabor 
foroe totals. In 1 938, 94.5 percent of white men aged 25-54 were counted 
as (abor force par^cioants, mparod with 88.7 percent of black men tn the 
same age group. 

SOURCE. Ronald E. Kutscher, "Projections Summt / and Emer^ng 
Issues," MoniNy Labor Remw, November 1 989, table "J,;.. /2. 



What kinds of occupations have minority woncers 
traditionally found? Blacks comprise 10 percent of 
\hc workforce. Table 3-3 lists the occupations in 
which blacks held 15 percent or more of all jobs in 
1988. They tend to be low in pay and in skill 
requirements. Employment in the health services 
wiU expand rapidly in the years ahead, but as noted 
in app. 3A (table 3A-<') the fastest growing occupa- 
tions will require credentials. Meanwhile, opportu- 
nities for operators, fabricators, and laborers will 
remain static, and household workers will decline in 
number. 

Demographic shifts are reinforcing the trend 
toward a two-tier structure in the U.S. labor market. 
V/ith minorities comprising a growing fraction of 



Table 3 3— Occupations With Heavy Minority 
Representation* 



Percentage of jobs held by 



Blacks Hispanics 



Health-— -'S 


28% 


6% 




73 


15 




23 


17 


Mail clerks and messengers 


22 


9 


Operators, fabricators, 








15 


11 



^Occupations in which blacks held 15 percent or nriore of all jobs in 1988. 
BJacks made up 10 percent of the workforce in 1988, Hispanfcs 7 
percent 



SOURCE. George Silvestrl and John Lukasiewicz, "Projectroris of Oociipa< 
tonal Employment, 19b8-200p,"-Mo/i//7iy Labor Roviow, No- 
vembfi'' 1 939. table 1 1 , p. 64: 



'^Robcr. ^ Icich^Eaucafwri utid the Scxt Economy (V^ashingtoiL DC. National Education AsiociaUon, l988>, p. 19. Amcnci*ns living in the South, 
i-cgardicss Oi race or ethnic l)acKground, rcpon lc2>scaucauon l^an (hu:^c i«vmg in other pans of ihc country, more than 35 percent of all adult Southerners 
lacka high school diploma. Employment and Training Rcpurter, Dec. 7, 1988, pp. 344-345. BlackSi dlhcraers get less cducauon than white Southemas, 
and rural residents less than city dwellers. 

For the country as a whole. 57 percent of biawks and about half of Hispanics (but onl> one-quarter of whites> live in central titles with gcnerall> poor 
schools and poor job prospects. Four m tea blacks reside in one of 1 i cities, of which onl> two, greater Los Angeles and Atlanta, have expcnenccd 
relatively high rates of economic growth in recent years. Worf^orce 2O00. Work and Workers for the 21st Century, op. eil., footnote 1 1, p. 91. 

'''in 1988, 88 percent of all college graduates aged 25-64 Aere in the labor force, but uul> 61 pcrcenl of ntople aged 25-64 who had not completed 
high ichoul. The jot is rate for college graduates aged 25-64 was onl> 1.7 percent, con^parcd with 9.4 percent for high school dropouts Yet 3.3 percent 
of black college gra. aies were unemployed, more than twice the level * jr whites. Educauonal Level of U.S. Labor Force Continues to Rise,*' Ne\\s, 
D^artmenl of Labor, Bureau of Labor Stadsiics, Aug. 29, 1988. 
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new entrants to the labor force, and with labor 
shortages in fast-growing occupations and regions, 
some companies in some parts of the country will be 
forced to reexamine their luring and training prac- 
tices, finding an accommodation between two very 
different extremes: 

• bidding up the wages of well-educated younger 
workers, most of whom will be white, and/or 
providing more training and retraining for older 
workers; or 

• adopting more aggressive training programs for 
assimilating young minority workers into their 
organizations. 

Companies, of course, may not pose the question 
this v/ay, and most will chose some combination of 
these two alternatives.^^ Furthermore, the context 
for their decisions is broader. It includes such 
alternatives as automation to reduce labor require- 
ments (in service industries as well as manufactur- 
ing), moving to parts of the country where labor is 
less expensive and/orbettertJucated, andmoving to 
foreign countries in search of cheap labor. Visible 
success over the next few years in the education and 
training of young minority workers could subrtan- 
tially influence future decisions by companies- 
decisions that are likely to have impacts on Ameri- 
can society going far beyond employment and 
competitiveness. 

TRAINING AND 
COMPETITIVENiSSS 

The international competitiveness of U.S. goods 
and services depends on the value for money offered 
by American films compared withforeign products — 
as judged in the marketplace. Customr^'s vote with 
their dollars and deutsche marks. When Americans 
buy cars produced by Honda or Hyundai, their 
purchases register in the ledger of competiti\eness. 
Much the same is true when Citibank underwrites a 
bond issue for a West German corporation. 



Products that do not trade mternationally also 
count in the ledger of competitiveness, although not 
so directly. First, American companies that export, 
or that compete with imports, buy goods and 
services from other domestic firms. The prices 
charged and quality provided xHffect competitive 
outcomes downstream. For example, about 15,000 
American firms sell parts and components to motor 
vehicle manufacturers. Thousands of other compa- 
rdes sell to this gioup of direct suppliers. A few of the 
suppliers are relatively large; they may produce and 
sell tires or electronic components or structural 
plastics overseas as well as at home. But most are 
smaUer firms that make sheet-metal stampings, 
fabricate equipment and tooling to order, or provide 
contract ser ces ranging from engineering to plant 
security. 

There is a second reason why the productivity and 
efficiency of smaller firms matters, along with 
services that do not trade internationally. The more 
productive each U.S. industry is, the higher will be 
average U.S. living standards. All else the same, 
more productive industries can pay higher wages, 
produce goods and services at lower costs, and sell 
them at lower prices. Greater efficiency in fast-food 
restaurants means American consumers get more for 
tlieir money. 

Competing in the New International Economy 

If national welfare depends on productivity, 
efficiency, and competitiveness aggregated thvough- 
out the economy, these depend, among other things, 
on the education and training of the workfoi :e.^^ 
Better educated workers have learned to learn: that 
is a major reason why employers rely on educational 
credentials for screening. Even if the subject matter 
is irrelevant to the task at hand, more years of 
schooling generally translate into more trainable — 
and retrainable — employees. 

Education seems especially important (e.g., as an 
indicator of receptiveness to training) A^hen 
workplace technologies are changing rapidly.^ V/hen 



*^For the results of a survey conducted dunng early 1990 on employer expectations of skill needs and availability, sec * "Workforce 2000 — Compeong 
in a Seller's Market Is Corporate American Preparal? A Survey Report on Corporate Responses to Demographic and Labor Force i.ends," Tbwcrs 
Pemn and Hudson Institute, July 1990. rhe survey suggests that few compames iiave, as yet, begun to implement human resources strategies keyed 
changing labor market demographics. 

^^ward Dcnison, in his seminal study Why Growth Rates Differ (Washington, DC. Brookmgs, 1967), found that relative levels of cdu ^uon 
accoiujtcd for a significant share of differences ii; pnslmivity growth rates among nations. 

20Ann P. Bartel and Frank R- Lichtenbcrg. ''Tlie Co.aparative Advantage of Educated Workers m Implementing New Technology,* Review of 
Economics and Statistics, Vol. LXU:, February 1989, pp. Ml, Hong W. Tui, "Pnv.-^tfc Sector Trammg m the Umted States. Who Gets It and Why,** 
^M*«jQfl3i Assessment of Vocational Education d'icussion paper, February 1989. 
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Photo credit: Diamond-Star Motors Corp, 
Robots on automobile assembly line install tail lamps. 

the technology Is fluid, as it is today in computer- 
intensive industries, company-provided training takes 
on greater significance because needed skills are less 
likely to be taiught in the schools (see ch. 5). 

Larger, more competitive jHrms can often pay 
above-average wages to attract the talent they seek. 
Even so, the pressures of internatio. \ competitioi 
have forced many such U.S. firms to reexamine their 
hiring practices and redesign their workplaces. New 
hiring criteria go hand in hand with production 
systems intended not only to reduce .costs, but to 
improve product quality and organizational flexibil- 
ity. CHapter 4 discusses the new practices, which 
have begun to ripple through the economy as they 
diffuse from innova,ting companies. 

In the years ahead, employee skiUs will be 
particularly important for building organizations 
with the ability to respond quickly to new market 
opportunities. Restructuring and work reorganiza- 
tion place new demands on employees. Two decades 
ago, lack of literacy was no great handicap in a 
textile ixull: in many mills today, operators of 
high-speed looms must be .able to read and write 
(box 3-A). In this industry, as in others, ^ower costs 



and greater flexibility come both firom technology 
and from a workforce that is asked to know more and 
Co more. 

Reorganizing Production: 
Costs, Quality, Flexibility 

In industry after industry over the last two 
decades, familiar U.S. brand names have lost market 
share to aggressive competitors firom abroad. Even 
in industries like textiles, market segments that once 
seu,.ied safe attracted new competitors. The reasons 
are many. American firms had become rather 
relaxed, not only about manufacturing quality, but 
about the qua^ty of thek product designs. Manage- 
ments underinvested in plant and equipment, sor: e- 
times failed even to maintain existing facilities. 

In the future, American firms will have to do 
better on three dimensions of manufacturing: costs, 
quality, and flexibility. Costs are central: everything 
else the same, Ainerican products cost too much to 
design, develop, and build. But everything else has 
not been the.same. American goods have also fallen 
behind in quality — ^first in quality of manufacture 
(conformance t design specifications), more re- 
cently in quality '^t design (functional attributes and 
periormance). Finally, many U.S. firms lag behind 
their competitors in introducing more flexible pro- 
duction systems permitting smaller lots to be pro- 
duced without cost penalties. 

Costs 

Xerox's experience is typical of many American 
companies that have found themselves falling be- 
hind their rivals. In the Lte 1970s, Xerox was in 
danger of being pushed out of all except the top end 
of the copier market. In extensive comparisons of its 
copiers with those produced by Minolta, Sharp, and 
others, Xerox found its manufacturing costs to be as 
much as 50 percent higher, and its defect rates 10 to 
30 times greater.^^ Given this, even a near-generic 
brand name could do the company little good. 

Xerox concluded tha^ about half its cost disadvan- 
tages lay in prp'luct design and half in the production 
process. Wh^ *e the company has now managed to cut 
costs very sibstantially, it cannot relax: to keep up 
with the competition, the fibrm expects to reduce 
costs a further 50 percent by the mid-1990s. Training 



2iH. Bany Bcbb, ••Quality Design Hnginccring; Ihc Missing Link in U.S. CocipcUtivcncss," paper pV^cftd at ^be NSF Pngtnecring Design 
Research Conference, University of Massachusetts, Amterst, June 11-14, 1989. aIso sec ••Pushiiig lb Iinprove Quality," Research-Technology 
Management, May-June 1990, pp. 19-22. 
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has played a substantial role in bringing costs 
down — e.g., through reducmg defects, scrap, and 
rework. 

Quality 

American companies in industries ranging from 
autos to semiconductors have fallen behind in 
quality. Chasing moving targets, some have closed 
the gap part way, but few have managed to pull even. 
Manufacturers have always known tliat they give 
quality short shrift at their peril. Stili, over the past 
two decades, customers have become mc/e demand- 
ing.^ At the same time, Japarase firms have made 
quality a major corporate o> jective and marketing 
tool. 

Xerox has given each of its production t mployees 
28 hours or more of quality-related training — a total 
of 4 million mar.-hours. Three-quarters of the firm's 
workforce participates in quality circle activities. At 
the same tijme, by working more closely with fewer 
suppliers, Xerox has cut defect rates for purchased 
parts and conponents from 10,000 ppm (parts per 
million) to less than 300. The company's target for 
1992-93 is 30 ppm. As the size of these reductions 
suggests, the competitive game has truly changed. 

Flexibility 

Companies in many industries, finally, have 
begun pursuing strategies emphasizing frequent 
product redesigns. Traditionally, low costs were the 
result of standardization and long production ru'is: 
cotton sheets, in white only; Model T Fords in bh.ck. 
Henry Ford h'^d to go along when dealers and 
customers clan.^red for color, but he did so reluc- 
tantly, and Alfred Sloan's product differentiation 
strategy enabled General Motors to overtake Ford. 
The approach of the American automakers then 
changed relatively litfle until the Japanese onslaught 
of the 1970s. Since the 1930s, models and indeed 
entire car lines had been distinguished from one 
another largely through cosmetic changes — trim, 
styling, sometimes engines. Pontiacs commanded 
higher prices than Chevrolets even though produc- 
tion costs were nearly the same. Today, automobile 
manufacturers differentiate their products through 
both style and function, 'utomakers have intro- 



duced new nameplates, developed vans and light 
trucks that can substitute for the familv car. Consum- 
ers can choose from hundreds of mo^Jels, rather than 
dozens. 

With more consumer goods becoming fashion 
items — e j., athletic shoes marketed iike women's 
clothes — manufacturers in many industries must be 
able to react quickly, earn profits on smaller 
volumes. These trends place a premium on short 
design and development cycles and rapid change- 
overs on the factory floor. Organizations must be 
able to respond quickly to both success and failure, 
ramping up production when demand wairants, 
replacing products that fail to sell. So far, Japanese 
manufacturers have proven most adept. It currently 
takes Xerox 24-36 months to develop a new copier, 
compared with 12-18 months for the firm's rivals in 
Japan. 

FOREIGN TRAINING SYSTEMS: 
HOW DOES THE UNITED 
STATES COMPARE? 

In many other nations, including the Federal 
Republic of Germany (FRG) and Japan, public and 
private trainmg systems function more effectively 
than in the United States. There is no question that 
these two countries, and several others, train their 
workers to higher average standards. Table 3-4 (an 
expanded version of table 1-5 in ch. 1) briefly 
compares U.S. and .foreign education and training 
systems. (Because of .ne lack of reliable figures for 
the United States, OTA has not attempted to 
estimate training expenditures in other countries.) 

The Competition: Training Systems Abroad 

Germany and Japan pursue markedly different 
approaches to training. The contrast between the 
United States and Gennany is particularly striking. 
The FRG liot only has the best appren,ticeship 
system of any major economy, jointly financed by 
public and prSvate sectors, but policies and traditions 
that give status and respect to blue- and grey-coUar 
work. In Germany, the prestige ass. iated with a 
college education works against broad vocational 
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22vvhcn asked for the ' 'main forces acting on a global consumer products company like yours/' the Chairman of L'Orcal, makers of perfumes and 
cosmcUcs, replied "One of the niost striking things is the mcrcasing desire of customers m all parts of the world for quality products — and their ability 
to perceive quality differences. Even in product categories like vosmelics. which everyone used to think of as dnven by the whims of fashion, consumers 
are now carefully buymg those products that are, objectively, technologically superior. ' ' Gerard J. Tliulhez, ' 'The View from France. French CEOs Look 
O * McKinsey Quarterly, Autumn 1989, pp. 2-45 (quote on p. 40). 
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Box S-A— Training in the Textile Industry^ 



Since the inid-1970s, U.S. textile firms have sought to meet international competition tlirough automation, 
work reorganization, and greater product variety. Two decades ago, mills were organized for long runs of a few 
standard products. The workforce was largely unskilled or semiskilled. Recent work reorganizations, along with 
computer-based automation, have placed greater demands on employee skills. Some jobs now require operators to 
read manuals and enter or record information on electronic control paiicls.^ Machine repair has become much more 
demanding. 

Textile firms have had limited success in recruiting better educated workers. Forced to improve the skills of 
current employees, they hive begun to implement training programs in basic skills and in grey-collar technical work 

Forces for Change 

Since the mid-1970s, three sudden shocks have hh the U.S. textile industry. First, styles began to change at 
an accelerating pace. Many American textile suppliers had specialized in a limited range of < tandardized goods. Now 
apparel manufacturers (and retailers and consumers) demand variety even in denim; cottox' **white goods" come 
in hundreds of styles rather than dozens. Survival has meant adaptation. Second, import competition has grov/n 
steadily more intense, not only from low-wage Asian economies (China, Korea, Hong Kong), but from mills based 
in Europe and Japan that concentrate on high-quality, high-fashion fabrics. Third, after several decades of relatively 
stable production technology, a wave of innovation hit. Water-jet and air-jet looms operate many times faster than 
traditional shuttle looms. Microprocessor-bast d controls enhance consistency and quality. Inexpensive computer 
systems track product flow. 

Automation and Organizational Change 

In earlier years, U.S. textile tirms had sought to keep their costs competitive by moving to the Southeast, where 
organized labor was weak and wage rates low. Investments in the new generation of automated equipment helped 
the industry increase its productivity by 5 f percent annually between 1 975 and 1987, a much higher rate than for U.S. 
manufacturing as a whole. But imports also grew, and employment fell. 

Som** American firms, unable to compete either with cheap fabrics coming in from Asia or with high-fashion 
textiles entering from other advanced economies, began to search out market segments where their capital-intensive, 
vert.call^ ^iiegrated plants would create advantages. They found them particularly in fabrics for home furnishings 
an** 1 u;austrial textiles— categories that, together, accounted for 5 - percent of U.S. textile production in 1980, 60 
percent m 1985, and 63 percent in I 38. Within their chosen niches, firms began offering greater variety. One 
spinning mill went from iree active styles to 35 m 2 years, another now offers 300 furniture fabrics rather than 100. 
These strategies depend on fme-tuning the flow of production, computeis have literally revolutionised production 
planning and control in the mills, where they ^e now used for tracking in-plant inventories as well as handling 
ordering and mvoices. Some firms have also reorganized by replacing traditional functional departments, one for 
each step in the production process, with product -oriented departments that cany out a lengthy sequence of 
operations for a given product class. 

Work ami Skills 

Textile jobs were much the same in 1975 as in 1955. The work was repetitive, and, despite high levels of 
mechanization, largely nuaual. With the technological flux of the 1980s, jobs for operators, for maintenance and 
repair workers (* Tuers"), and for supervisors have all changed. For instance, threads break % less often in spinning 
and weaving, so that operators now spend less time tymg them back together — a task requiring dexterity and 
experiei Operators spend much more of tlieir time monitoring automated equipment. Erors in such tasks as 
recording information and entering new instructions can have serious consequences, to minimize machine 
stoppages, oper:»tors must imderstand somethmg of the production process and their place in it. Some companies 



cn * •Training and Competitiveness m U.S. Manufacturing and Services. Tntming Needs and Practices of Lead Firms in TcxUlc, , 
Banjong, Retailing, and Busmess Services," report prepared for OTA 'mdcr contract No. L3-3560 by Lauren Benton, Thomas Bailey, rhicrrj 
NoyeUc, and Thon^as M. Stanback, Jr., Columbia Umversity, February i990, pp. 60^89. Tlie productivity levels and market share figures m this 
box come from unpublished data cf the American Textile Manufacturers Institute. 

''.or a complementary discussion focusing on apparel, especially m Europe, sec Jonathan Zcitlin and Peter Ibtterdill, * irkcls, 
Technology and Local Intervention. The Case of Clothing," Reversing Indus"^al Decline? Industrial Structure and Policy tn Bn un and Her 
Competitors, Paul Hits; and Jonathan Zeitlin, cds. (Oxford, UK. Berg, 1989), pp. 155-190. In some apparel plants, each worker now has a keypad 
at his or her workstation for recording production flow information. Among other things, these systems automaucally calculate each workers' 
pay on a piecework basis. Clivc Cookson, **A Good Fit on the Factory Floor,** Financial Times, June 6, 1990, p. 13. 
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are training, operators to diagnose machine problems (e.g., stoppages) and enter a conrespondmg code from a 
multipage manual. They must use good sense in deciding whcL to call in a supervi* or or fixer. They must also have 
the basic skills needed for looking up the codes and punching them in, if the plant is to um smoodily , operators must 
not only be able to diagnose equipment problems, but read and write — skills rarely needca in the old days. In bcme 
cases, even loom cleaners, who are among the lowest paid of mill workers, must be able to follow written 
inetAictions and punch nunibers into a key pad. 

In maintenance and repair, the balance has tipped still farther from manual toward mental skdls. At one time, 
tinkering outside die workplace coupled m'h informal on-the-job traming could suffice to earn a promouon from 
operator to fixer, lack basic skills was no bar. Fixers could see how older machines worked, today , with m visible 
electronic logic replacing electro-mechanical controls, they need conceptual understanding. Textile firms are 
seeking graduates of 2-year associate degree programs, and increasing the formal traming they give their 
technicians. Promotions of operators to the nrtxt level without fonnal training, once common, have become rare. 
Upward Mobility 

In earlier year^, unskilled workers could enter the mills in service jobs (cleaning) or as laborers (unloading 
bales) and move up-^ard through progressively more demanding positions. People with aptitude and interest could 
look forward to becoming operators, then fixers, p^erhaps eventually a supervisor. Most traming was informal. 
Companies saw no need for a high school diploma jr-ihe-job experience would serve, whatever a person 's formal 
education, given the unchanging nature of the work. These traditional job ladders have broken down. Most textile 
firms still post openings internally, and try to recruit from within, but they have had trouble finding enoiigh qualified 
people internally to fill the gr.. ^ing need for fixers and technicians who can cope with the latest equipment 
Education and Training 

The industry has trouble fmding skilled workers in part because it is concentrated in the smaller cities and towns 
of the Southeast. Wages have always been low, and textile firms buffeted by cheap imports argue thai iney have 
little scope for raising tliem. The industry also seems trapped by its past practices of hiring unskilled, poorly 
educated worlors. It now needs better educated employees, but can offer neither the image nor the wages nor the 
opportunities that would attract them. 

Vocation ' schools and communit> colleges have been little help, in part because textile firms rarely tried to 
work with them in tlie past. Few community colleges have kept abreast of the industry's techiiical needs, students 
attend these schools in part to escape tlie mills. Of 75»000 stt * .nts in 1985-86 taking technical courses in North 
Carolina community colleges, 5,000 were studying for occupations in demand in the textile ^ndustiy , while 35fiOO 
were preparing for ;ffice jobs in service industries. 

Unable to hire from existing labor pools, textile firms have responded in three ways. 1) by seeking to improve 
basic skills in local labor pools, through participation in literacy programs and strengthenui relationships with 
secondary schools; 2) through technical training, both internally and in conjunction with community college., and 
3) by contracting for training provided by equipment manufacturers. Companies with workplace literacy programs 
have aggresJvely pursued funds from Federal and State programs. In South Carolina, for instance, the Governor's 
Initiative for workforce Excellence has established literacy programs at several textile firms, including Millikcn. 
The literacy initiative is playing a key role at Milliken's Kingstree, SC plant, which has installed 400 new weavmg 
machines and begun reducing the number of job classifications from 38 to four. Employees must know three of the 
four new jobs to be promoted; -:n off-hours basic skills program helps them prepare.^ 

While community colleges rarely took the initiative in developing technical courses suited to the needs of the 
industry, they have been more respon.ive to firms asking for specialized programs, these help the schools attract 
students and justify State funding. Companies have also sent employees to training programs, typically several 
weeks long, offered by equipment manufacturers. Some firms have then used these courses as mod- 's for m-houbc 
training on other types i i machineiy. 

New skill requirements caught most U.S. textile firms off guard. As companies discovered they could not 
recruit the workers they needed, they began turning to training. If these effortsr— which remain m early stages — du 
not succeed, American textile firms stand to lose still more ground lo imports. 



'^•*Basic Skills Education in Business and Industr>, Factors for Success or Failure," rcpon prepared foi OTA under contract No. Lj-l ?o5 i 
by Paul V Dclkcr, Januar> 1990, p 41 On Millikcn's overall labor furce stratcg>, which includes reorg*inizauon around workgruups, reductions | 
in supervisory ranks, an^ lighter links with fewer suppliers, see "Puslung To Iropruve Quality, ' Rcscari.h-Tci.hnulusy Manaitemenu May-June 
1990. pp. 19-22. 
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Table 3-4— Worker Training Compared 





United States 


Gerrrany 


Japan 


Korea 


Canada 


Primary and secondary 
schooling 


^caJ control contributes to 
wide range in course 

offflrinn<> and 0U3\iiv 


Excellent for those In 
academic high school; 
generally good fot 
others 


High quality; uniform 
curriculurn; emphasis on 
rotj learning 


Strong cere curriculum 
and basic sk;!(s 
emphasis evident In 
international test score s 


Wide range In quality 


School*to*work transition 


Leftndostiylo chance; some 
employers have ties with 


Apprenticeship for most 
non-coUoge'bound youth 


Personal relatlonsnlps 
k)etween employers and 
local spools 


Employers recruit from 
vocational and 
academic high schools 


Loft nrwstly to chance; 
apprenticeships 
available for sohdo young 
people 


Vocational education 
Extent 


AvaHabte in most uxban areas 


Near-universal 
availability 


Limited; nr)ostiy 
assunf)eci by employers 


Widely availat)Ie 


Available In noost url^an 
area^s 


Quality 


VViUa ■oiiyo. puui lU 

excOJlent 




f-Alr to nood 

1 cui w y wu 


Vocational high schools 
uniformly good 


Wide range: poor to 
excellent 


Adult education 
Extent 


Modera'co; community 

UUII^yUb UiiOi WtUUO^iUCIU 

opportunities 


Unrated but growing 


Widespread; self-study 
common 


Uniited 


Widespread 


Holationship to work 


ReiaUvoly comnrion 


Nearly universal 


Common 


Comnx)n 


Comnrwn 


Emp!oy6r*providod training 
Extent 


Emphasis on managers and 
technicians 


Widesp eadatentrylevel 
(apprenticeship) and to 
qualify for promotion 


Wkiespread at all levels 


Limited; employers rely 
onpuhilc vocational 
Institutes 


Umlted* 


Quality 


Sometimes excellent, but 
more often weak or 
unstructured; many firnf\s 
do not train 


Very good 


Very good 


Generally poor 


Not evaluated 


Public policies 


Federal role limited; State 
aid to employers growing 


Governs 
apprenticeship; 
si'oports further training 


Subsidies oncouragd 
training by small firmu 


Directive -some 
employers resist 
government polices 


Limited, butgrowlng;aId 
to trade association £.nd 
union training efforts 



April. 1 989). p, 2. 

SOURCE: Offico of TochnoioQy Assossmer 



1990. 
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training, but not nearly so strongly as in the United 
States. 

In Japan, rigorous academic preparation coupled 
with extensive company training yields a highly 
qualified workforce. Firms and individuals absorb 
most of the costs of training. Stable, long-term 
employment relations, particularly in large corpora- 
tions, mean that Japanese companiesxan invest in 
their workers with little fear of losing them. For 
employees, training is more than a means for 
advancement: in Japan, a host of subtle and not-so- 
subtle pressurei^ encourage continuous, life-long 
learning. 

Japanese and German managers embrace broad, 
ongoing training as a way to enhance producti\dty, 
quality, and competitiveness. Although the two 
countries rely on very different training systems, the 
net effect is much the sam^. Most workers have 
broad skills: they can do more than one job, and 
participate effectively in the ongoing search for 
better production methods. Because many U.S. 
employers fear they might lose skilled workers to 
another employer, or have to pay higher wages, 
company training is spotty (see h. 5). In smaller 
firms, many employees receive ^o formal instruc- 
tion; larger firms slant their training towards super- 
visors and managers. U.S. apprenticeship programs 
have been in decline (ch. 8), while other forms of 
vocational education and training have not picked up 
the slack. Although Japan's vocational education 
system is weak, pervasive employer-provided train- 
ing makes up for this. 

Germany: Apprenticeship as a Foundation 

The strength of the German training system lies in 
its integration of training with education, in conti-ast 
to Japan, where schools and employers function 
independently to create a high-quality labor force. 
The vast majority of the German work force boasts 
formal training; 60 percent have completed an 
apprenticeship.^^ Today, these long-establis^ed pro- 



grams have been reinforced with incentives for 
post-apprenticeship training. 

The FRG Government works with trade associa- 
tions and unions to define uniform national curricula 
and examinations for apprentices in over 400 
occupations. Most apprenticeships last three years, 
combining on-the-job training (for a small wage) 
with at least 1 day per week of classroom instruction. 
Certification requires passage of written tests and 
demonstration of pnictical skills. Trade associations 
have always played a central role: beginning as a 
compulsory system of aitisan guilds in the Middle 
Ages, Germany's apprenticeship system evolved 
into one jointly regulated by employers and govern- 
ment, '*with the changeable, consent of the 
unions. "24 

All apprentices must attend La/zt/^r-supported 
vocational schools 1 day per week. The structure of 
the rest of the week depends on the firm. In large 
companies, apprentices spend much of their time in 
training centers, often licensed and partially funded 
by Lander governments; these supplement voca- 
tional school curricula.^ Apprentices in smaller 
companies spend more time on the 1. -tory floor, 
often interspersed with periods of a few days to 
several weeks at area training centers supported 
roughly half and half by local chambers of com- 
merce and the Federal Ministry of Education and 
Science. 

Training beyond the apprenticeship has tradition- 
ally taken the form of night classes delivered by 
local trade associations; governmental bodies often 
pay the bills. Employees who pursue such opportu- 
nities, and pass the required tests, can win certifica- 
ti ;n as a master craftworker. Among other things, 
this qualifies him or her for promotion to foreman. 
Workers normally attend these courses on their own 
time (in the United States, first-line supervisors 
often get their training on company time). In 
addition, many certified apprentices go back to 
school, graduating from vocational institutes or even 



^Berufsbildungsbaicht 1988 (Bonn: Federal Minislry of Hducation and Science), p. 64. 

2*Arndt Soijj? and Malcolm Warner, Compart tive Factory Organisation (Bfookfi^ld, VT: Gowcr, 1986), p. 192. 

^ Although appre»-dccships have existed in Germany for hundreds of year?:, they were not formalized and regulated until 1969. Two forces lay behind 
legislation passed at that time: 1) shortages of apprentices (young people had turned away from vocational training); and 2) labor union concern that 
apprentices were being exploited (working for low wages while learning relatively litUe). The 1969 law led to rationwide standards for each 
apprcnticcablc occupation, specifying both the content of training, and testing following completion of the three year piogram. The Federal Vocational 
Training Institute develops curricula in consulation with unions and trade associations. 

^^Anthony P. Carnevale and Janet W. Johnston, Training America: Strategies for the Nation (Alexandria, VA. Amencan Society for Traming and 
Development and National Center on Education and the Economy, 1989), p. 27. 
^ iany*s LarJer correspond to our States. 



88 • WorkerTraining: Competing in the New International Economy 



Box3-B — Impacts of the German Training System on Productivity and Competitiveness: 

Two Examples 

Comparisons With British Industry^ 

A series of studies cairied out by British investigators offers pernaps the most careful and comprehensive 
examination of the effects of training and skills on the performance of manufacturing firms ever undertaken. These 
studies demonstrate in striking fashion the impacts of the German training system on costs, productivity levels, and 
quality. Intended to help diagnose the competitive problems of British industry, the comparisons covered a set of 
quite different sectors: metalworking (45 companies producing smali p?rts such as screws, springs, and drill bits); 
fitted kitchen furnishings (23 companies making such products as counter tops and cabinets); and women's clothing 
(22 matched planes). The results demonstrate that German firms perfona better than their British counterparts 
because of their better trained workers 

The average labor productivity in German metalworking firms was more than 60 percent greater than in the 
British sample. About half the shopfloor workers in the German metalworking companies had earned apprenticeship 
or similar qualifications, compared with one-quarter in B ritain. German furniture-making firms were 50-60 percent 
more productive, and nimed out higher quality goods. In every German furniture company sampled, 90 percent or 
more of the shopfloor workers had, as their minimum qualification, certification following 3 years of training; in 
none of the British firms did more than 10 percent of the employees have any formal qualification. Higher skill levels 
in the German apparel industry helped firms move into short runs of specialized, high-quality clothing for export, 
while British firms continued to mass produce lower priced, standard goods for the domestic market. In the apparel 
sample, 80 percent of German niaintenance workers had completed an apprenticeship program, while not a single 
British worker had earned any form of certification. Machinery breakdowns were far less ft^uent in the German 
plants. 

Plant visits and surveys revealed no possible source for the differences except training. The British firms, for 
example, typically had comparable manufacturing equipment — indeed, had sometimes made heavier capital 
investments. But British workers and supervisors were unable to use their equipment as effectively. 

Training in a German Machine Tool Firm^ 

When faced with stronger Japanese competition in the late 1970s, Scharmann, a machine tool manufacturer 
located near Dusseldorf , made worker training a central element in reshaping it<i corporate strategy. The firm decided 
to specialize in automated equipment for producmg r^atively large parts, rathei .han the standard tools emphasized 
by Japai.ese competitors. Scharmann won a major order from Caterpillar's Belgian factory in 1980, helping the 
company move in this new direction. 

Scharmann was able to build on its own earlier experience. Like many machine tool builders, the company 
designs and fabricates much of its own production equipment. During the 1970s, the company had automated 
mtemally while trying; to save on payroll costs by hinng unskilled workers (including several who had completed 
apprenticeships in unrelated fields like baking). When this effort ^ailed, Scharmann decided to strengthen its 
apprenticeship program. 

Ill the new program, a 16-year-old apprentice could expect to spend a day-and-a-half each week in one of 
Scharmann's own classrooms, another day at a nearby vocational school studymg the principles of machine tools, 
plus 2 days at work in the company training center. After completion of the program, Scharmann sends selected 
workers to a technical college for 2 years of further smdy in industrial electronics. The company's unskilled work 
force has dropped from about 230 to fewer than 40 (of 800 total). Scharmann has been able to draw on its employe- 's 



*ThJS section smnmanzcs U" t following articles, each from the noted issue of National Insntu.e Economic Review. A. Daly, D.M.WIN. 
Kitchens and K. Wagner, •'Producu.'*i: , Machinery and Skills in a Sample of Bntish and German Manufacturing Plants," February i985, pp. 
48-61; Hilary Stccdraan and Kann Wagner, "A Second Look at Producuvity, Machmery and Skills m Br Ji and Germany, November 198'', 
pp. 84-95; Hilary Stccdman and Karm Wagner, "Productivity, Machmery and Skills: Clothing V tfacture in Bntam and Germany, May, 
1989, pp. 41-57. Also see the broader comparisons between Bntish and German cducahon/iraimng practices hkcwise appeanng m National 
Jnsmute Economic Review, S J. Prais and Karm Wagner, "Some Practical Aspects of Human Capital Investment: Training Standards m Britain 
and Germany," August 1983, pp. 46-65; S J. Pnus and Karin Wagner, "Schooling Standards in England and Germany: Some Summary 
Comparisons Bearing on Economic Perfomiance," May 1985, pp. 53-76, S J. Prais, "Educatmg for Producuvity. Comparisons of Japanese and 
Enghsh Schooling and Vocational Preparauon," February 1987, pp. 40-56; and S J. Pnus and Karm Wagner, "ProducUvity and Management: 
The Training of Foremen in Britain and Germany," February 1988, pp. 34-47. 

2iia Magazincr and Mark Patinkin, The Silent War (New York: Random House, 1989), pp. 120-136. 
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new skills to make the steady, incremental improvements in work methods and production practices necessary to 
achieve its cost and quality targets.^ 



-Comparisons of British and Gcnnan machinc too! producers matched by sizi have shown that a broadly-skilled vfoik force, capable of 
both programming and m ai n tai n ing automated equipment, helps German firms corrpcte more effectively. Comparative Factory Organization, 
op, cit., footnote 24, p, 164. ' 



universities. Among those who completed appren- 
ticeships during the 1960's, nearly 20 percent have 
now either been certified as master craftworkers (9 
percent) or graduated jfrom a vocational institute or 
university (10 percent). 

As international competition and the need for 
top-quality products has grown, more West German 
employers are offering on-the-job training, as well 
as paying for outside courses that may not be tied 
direcfly to certification as a master craftworker. 
Government support for such training has grown. At 
the same time, more German workers are enrolling 
in classes on their own time, sometimes at their own 
expense, sometimes with government assistance. 
For example, between 1980 and 1985, 23 percent of 
employed adults took at least one job-related course 
(other than courses to become a master craftworker), 
an increase over the 1974-79 period, when 20 
percent did so. 

German employers view completion of an appren- 
ticeship as evidence of motivation and willingness to 
learn. Nearly half (43 percent during the 1980s) of 
certified craftsworkers find themselves in occupa- 
tions other than those for which they apprenticed, 
but they are nevertheless much less likely to 
experience unemployment than unskilled workers.^ 
Although a substantial fraction of apprentices leave 
the firm in v^hich they train, nearly 80 percent of all 
firms with at least 20 employees participate in 
apprenticeship programs.^'' Growing numbers of 
German workers have also been participating in less 
traditional forms of continuing education and train- 
ing — ^'S-y short courses in data processing, or sales 
and management. 

Box 3-B summarizes an extensive series of 
comparisons between training and measures of 
costs, productivity, and competitiveness in German 



and British industy, as well as outlining changes in 
employment and traiaing practices in a medium- 
sized German machine tool firm. The German- 
British comparisons demonstrate in convincing 
detail the shopfloor benefits tnat German manufac- 
turing firms get firom better trained workers. 

Japan: Training Integrated With Work^ 

Employer-provided training in Japan contrasts 
sharply with that in the United States: large Japanese 
firms, and many smaller ones as well, pursue 
training with unmatched zeal. Managers and super- 
visors deliver much of the training — an approach 
that has paid substantial dividends by integrating 
ongoing learning into corporate cultures. 

Japanese fiims provide extensive training for both 
new recrui and seasoned hands. After hiring in, 
blue-collar workers in larger firms typically begin 
with a week or so in an off-the-job motivational 
progra/n. These programs are intended to impart not 
only the essentials of their employer's history, 
organizational structure, and product lines, but its 
culture and '^philosophy" — ^based, m many cases, 
on the thoughts of the original founder. Employees 
then rotate through several jobs, a few days at a time, 
so they can develop a broad view of the company's 
business. During this period, they get systematic 
on-the-job instruction, commonly making use of 
training manuals prepared by supervisors or by a 
work group (e.g., as part of quality circle activities). 
After a few weeks, each recmit is assigned to a 
group, beginning with simpler tasks under the 
supervision of an experienced employee. 

Production workers as well as managers are 
taught to embrace the concept of continuous im- 
provement {kaizen) and hence continuous learr'ng 
zs a foundation for economic success. Quasi-public 



^Bcrufsbildungsbericht J988, op. cit., footnote 23, p. 65. 

^ZurFinanzierun^ der Btrufsaushildung (Bonn: Kuratorium dcr deutschen Wirtschaft fuer BerufsbUdung, l985), p. 4. This was the peicuilage in 
1983. 

^Th?s scoion is baM«< on * 'Employee Training in Japan,' ' report prepared for OT^ 
V 990 
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industry bodies, such as the Japan Management 
Association and the Japanese Efficiency Associa- 
tion, have provided training to bhie-collar workers 
since the 1950s; in recent years, they have offered 
courses for managers as well. With the recent rapid 
expansion of foreign direct investment by Japanese 
films, many companies (40 percent according to one 
survey) now provide language training, not only to 
managers and sales staff,but to technicians and other 
skilled workers. Increasingly, such employees may 
not only be asked to respond to technical inquiries 
j&om overseas but be sent abroad temporarily (e.g., 
to aid in new plant startups, or train foreign workers). 

The distinctive Japanese approach to training is 
relatively recent. Following a period of conflict after 
the Second Worid War, industry and labor reached 
an accommodatioD. The mostly male core employ- 
ees of large jSnns, especially skilled workers and 
supervisors, won the benefits of ' 'lifetime' ' employ- 
ment (and systematic traiaing) in return for an end to 
labor strife. Although lifetime employment is by no 
means imiversal for Japanese workers, the prece- 
dents and practices set by the largest firms strongly 
influence employment and training practices through- 
out the economy. 

American expats helped establish the Japan 
Productivity Center and the Japan Industrial Train- 
ing Association to meet growing training needs, 
especially in smaller firms. The initial focus on 
training supervisors as instructors helped shape the 
practice of integrated on-the-job training that has 
proven so successful. As with Japan's adoption of 
quality control practices pioneered in the United 
States, these postwar training efforts first boixowed 
U.S. practices, then refined and extended them. 

Smaller Japanese firms sometimes benefit fi-om 
assistance that large corporations provide to associa- 
tions of first-tier suppliers.^^ For example, each of 
the three largest construction companies ui Osaka 
has helped its leading subcontractors establish a 
local training center. Government grants also chan- 
nel financing to these training centers. Finally, small 
firms in Japan often pool training resources through 
producers' cooperatives. 



Training in Japan tends to be structured m terms 
of content, although delivered by managers and 
supervisors rather than specialists — ^both on the 
shopfloor and during the day or two per year that 
employees typically spend in a classroom setting. 
Their role as trainer helps managers stay in touch 
with the shopfloor and keep workers informed of 
company plans. It is no surprise that Japanese 
managers have more confidence in the usefulness of 
training than their U.S. counterparts. Moreover, the 
benefit/cost ratio is higher in Japan because so much 
training takes place on the job with little loss of 
working time. Employees quickly grasp the cormec- 
tions between new skills and their everyday work. 
And, as noted in chapter 1 (see box 1-B), many 
Japanese workers get more hours of training than 
their American counterparts. Not only is training in 
Japan more effective, there is more of it. 

Vocational Credentials and Status 

Other countries also work harder than the United 
States to maintain the quality of vocational educa- 
tion programs, seeking to keep them attimed to the 
needs of the labor market and to overcome wide- 
spread biases in favor of academic education. For 
example, Germany, South Korea, and to a lesser 
extent Japan, use skill certification as an incentive 
and symbol of achievement. The governments of 
Japan and Korea also support young people who 
participate in skills competitions (box 3-Cj. 

Unrealistic attitudes and overemphasis on college 
help explein the disappointing record of high school 
vocational education programs in the United vacates 
(see ch. 8). Although post-secondary vocational 
education has a somewhat better track record, many 
graduates of such programs find their newly ac- 
quired skills il^ -suited to the job market. Germany, 
in contrast, has been quite successful in creating and 
maintaining respect for blue- and grey-collar work: 
the concept of vocation is deeply ingrained, the link 
between formal qualifications and occupational 
status far stronger than in most countries. After 10 
years of schooling, as required by law, about 90 
percent of West Germans continue m some sort of 
formal education/trainiiig program — cither an ap- 
prenticeship (three-quarters of the 90 percent who 
continue), an academic high school in preparation 
for university (20 percent), or a vocational high 



290nc-quartcr of small- and mcdium-sizcd manufacturing finns responding to a 1984 survey reported that an aifihatcd parent firm had helped thera 
with training. "New Technology Acquisition m SmaU Japanese Entcrpnses. Government Assistance and Private Imtiahve," report prepared for OTA 
^ " contract No. 13-4950 by D.H. Whittaker, May 1989, p. 23. 
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Box 3'C— National and International Skills Competitions 

In 1950, Spain inithted the International Vocational Training Competition (called the International Youth Skill 
Olympics, or lYSO, in the United States). Entrants, who must be under age 23 , compete biannually in areas ranging 
from welding to graphic design. In 1989, more than 400 people from 21 countries participated. 

From 1975, when a U.S. team first entered, until 1983, the Americans finished last. Teams from South Korea, 
Japan, and Taiwan earned the highest scores, while European countries with apprenticeship systems also did well. 
By 1985, a U.S. team reached the middle rank.^ 

lYSO results mirror government policies for the support of vocational education and training. Japan, Korea, 
and Taiwan, among others, support national and international skills competitions to help encourage young people 
to enter skilled trades. In each of these countries, a government training agency sponsors thelYSO team; American 
entrants have been sponsored by the Vocational Industrial Clubs of America, a private nonprofit group. In other 
countries, government training agencies coach the contestants, sometimes provide living allowances, and may 
provide cash prizes to winners at local, national, and international levels. Korea, for example, uses money from a 
payroll levy both to support public vocational institutes (as discussed later in the chapter) and to provide suostantial 
cash awards to winners of national and international skill Oljonplcs.^ 



^Thc American team finished Uih among 18 competing nations in 1985, I3lh out of 19 three years later, and 13ih of 21 in 1989. 
"International Youth Skill Olympics Fact Sheet," Vocational Industrial Clubs of America, January 1990. 

^Winners at the national level get about $9,200, and are automatically certified as **CIass n" craftsmen. Hiosc who win in the rVSO 
contest get a sum twice as large, plus exemption fiom military duty, special housing privileges, and scholarships. Hie Korean Govcnmicct also 
gives winners seed money for starting their own businesses. Although these rewards may not have changed the views of Korea^ ^"^ents and 
students, who place high values on a college education, they have undoubtedly spurred on the teams that have won seven rVSO cou titions. 
Sec "Training of Private Sector Employees in South Korea," report prepared for OTA under contract No. L3-4180 by Joe W. Lcc and >oungbo 
Lee, March 1990, p. 90. (Most of the information on Korea elsewhere in the chapter comes Irom this report.) 



school (the remaining 5 percent). Skill certification 
helps encourage young people to prepare for occupa- 
tions ranging from bartender to machinist to office 
assistant. 

In Japan, many more young people — some 95 
percent — go on to an academic high school than in 
Germany. Of the 90 percent that graduate, two- thirds 
attend an academic or vocational post-secondary 
institution; the ofhers enter the labor market immedi- 
ately. Vocational credentials get less emphasis than 
in Germany, although Japan's Ministry of Labor 
(MOL) estrblished a national testing system in 
1959, declaring its intent to "raise the social status 
of blue-collar workers by giving public recognition 
to the skill level which they have achieved."^^ The 
MOL administers examinations covering 130 occu- 
pational skiUs, with industry bearing most of the 
testing costs. In addition, the Ministry of Interna- 
tional Trade and Industry oversees a special set of 
tests for skills needed in the electronics industry. 
Many firms have also created internal certification 
procedures as incentives for their employees. Japan's 
testing and certification standards tend to be much 
more specialized than those in Germany, and ongo- 



^Citcd in "Employee Training in Japan," op. ciL, footnote 28, p. 28* 
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ing informal evaluations by supervisors carry more 
weight within a company than formal qualifications. 

Other Examples: South Korea and Sweden 

Like a number of developing Asian nations, 
Korea has made education and training a central 
element in economic planning. Over the past 20 
years, 3-year vocational high schools and 1-year 
training institutes, established under government 
auspices, have helped train some 2.4 million work- 
ers, half of Korea's current \yorkforce (about 60 
percent of whom are hi^ school graduates). 

Korean training practices draw on the German 
example. As in Germany, the Korean Government 
has sought to counter bias against occupational 
rather than academic skills through testing and 
certification programs, and by requiring government 
bodies at both local and national le^^els to preferen- 
tially hire workers with such credennals. Even more 
than in the FRG, training in Korea has been driven 
by govermnent policies. Companies have often been 
reluctant partners, although it seems plain that the 
remarkable performance of the Korean economy — 
where labor productivity has grown at an average 
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cndtt: NelhntI TrMng Fund, 
ShBM M0tal sndAJr Condhtoning htdustry 

Student practicing flame cutting. 

rate of 10-12 percent annually and exports at 25-30 
percent— ^;)'wes much to educatic i and training. 

Ih Sweden, as in most countries with well- 
developed training systems, high-quality general 
education prcyides the foundation. Vocational prep- 
aration in Sweden bears the stamp of the countty's 
strong trade unions, closely allied with the Social 
Democratic party* Swedish unions have traditionally 
opposed apprenticeships in private companies, fear- 
ing that employers will stress narrow jot- ana 
firm-specific skills. Instead, Sweden relies heavily 
on school-based vocational education through "in- 
tegrated upper secondary schools* * that provide both 
liberal arts and vocational courses.The govcamment 
has recently added a third year to the vocational 
track, during <vhich students spend atleast half their 
time in on-the-job training.^^ About 55 percent of 
Swediish young people graduate from high school 
with a vocational specialty, after which they can 



expect extensive onrlhe-job traiang and easy access 
to adult education* 

Educational Preparation 

It is no news that education in tiie United States 
compares poorly with a number of our economic 
rivalfrr-a sad irony given the historic U.S. commit- 
ment to free and universal schooling. Although the 
schooling system helped support industritOization 
during an earlier era, the United States has fallen 
behind during die last several decades. The most 
dramatic evidence comes from international com- 
parisons on standardized tests (table 3-5). Not only 
did American 13-year^lds rank near the bottom in 
the latest such con^arison, but if Japanese and 
Taiwanese students had been included, U.S. per- 
formance would no doubt have looked even worse. 
Other tests have shown similar results, with widen- 
ing gaps between the performance of U.S. and 
foreign students as grade levels increase.^^ 

Ibday, the best American high schools contkiiie 
to graduate students well-prepared for elite colleges 
and professional careers. Many others offer a decent 
education to students with the initiative to take 
advantage of it. But the quality of instruction varies 
greatly across the Nation, and American schools, 
generally speaking, do a poor job of serving average 
and below-average students. This hurts not only the 
people who find themselves entering adulthood 
lacking basic skiUs and the willingness to work and 
to learn but the competitive ability of U.S. industry. . 
Japan offers a sharp contrast, with a tightly con- 
trolled nationwide curriailum completed bv most 
young people. While the regimented Japanese edu- 
cational system has its own dark side, the bottom 
half of Japan's I'^bor force may be the best qualified 
in the world. 

Compensating in part for weaknesses in primary 
and secondary schooling, and ih employer-provided 
training, the United States can claim a well- 
developed system of adult education. Enrollments 
have grown from 8 percent of all ^ult Americans as 



^'Thc schools, not the compardcs, control the contcm of this on-the-job training. "V/oridog Classes,** The Economists Nov. 12, 1988, p. 18. 

^Students in othercountries might get higher average scores in the higher grades if poorer students aieselected out for early exits into the labor nudcet. 
However, Americans test poorly even in the primary grades. For instance, gaps in performance between American, Japanese, aixi Tuwanese childien 
in reading and natheoaatics have been found to grow between the first and fifth grades. Harold ^. Stevenson et aL, "Matbemadcs Achievement of 
Chhiese, Ji9>ar^, and American Children,** Science, Feb. 14, 198o, pp. 693-699. In mathematics and scieoDe tests condocted by the Intemadonal 
Assodatioa for the Evaloation of Educational Ac/deyemeiit (lAEEA) between 1983 and 1986, the relative rank of U.S. students fell, from low at ages 
lOand Ktoahnostalways the lowest atage 17. Ke^uQethRtddandWi^eRiddle, "Cos^arative Education: Statistics on Education in the United States 
4J Bctcd Foreign r^aticas,* * Congressional Research Service, Novenibcr 19S3, pp. 54, 57, 59. In Uie lAEEA tests, Japanese studcnU were at or near 
In botti age groupings. 
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Table 3-5— Rank Ordering In Mathematics and Science 
Tests at Age13« 



Mathematics 


Science 


South Korea (568) 


South Korea (550) 


Spain (512) 


United Kingdom (520) 


United Kingdom (510) 


Spain (504) 


Ireland (504) 


United States (479) 


United States (474) 


Ireland (469; ^ 



average score (in parentheses) on the International Assessment of 
Mathematics and Sdence. adniinlstered during 1988 by the Educational 
Testing Service to random samples of about 1,000 students in each 
country (from both public and private schools). In addition to the countries 
listed, the tests were given in four Canadian provinces; because no 
aggregate results for Canada are available, that country has been omitted 
from the table. 

SOURCE; A.E. Upolnte, N-A. Mead, and G.W. Phiiiips, A World of 
Differences: An Intemat'onaJ Assessment of Matbemat'cs and 
Sc/ef?C0 (Princeton, NJ: Educational Testing iService, 1989). 

long ago as 1957, to 14 pt^xcent in 1984.^^ Still, some 
nations show up better. Canada, for example, 
estimates that a quarter of employed people over age 
'7 participated in adult education during 1983 (the 
latest available year); nearly half of those surveyed 
were enrolled in job-related courses, with nearly half 
of those courses provided by employers.^ 

Germany has an extensive system of adult educa- 
tion, offering advanced technical courses at conven- 
ient times and often at no out-of-pocket cost to the 
worker. And given the near-reverential view so 
many Japanese have of education, it is no surprise to 
find widespread and effective adult education in that 
coimtry. Many Japanese companies encourage or 
require employees to take courses in off hours, while 
the government pays firms that help their employees 
with the costs. Nihon Denso, like many other larger 
companies, also pays its employees a small stipend 
(about two-thirds ^the minimum wage) fc/ the tune 
they spend on home study or in off-site classes. 
Correspond^ce schools cover subjects jfrom steel- 
making to bookkeeping. Given that self-study is 
%videly valued throughout their society, many Japa- 
nese heed little encouragement from employers. 

Government Policies 

Policy choices underlie many of tiie contrasts 
summarized in table 3-4 and discussed above. In the 
United States, the Federal Government rarely seeks 
to influence company training or to support training 



directly. In Germany, however, a partnership of 
employer associations, labor unions, and Federal, 
Landery and local governments designs, deliveri, 
and pays for apprenticeship, and increasingly, fur- 
ther training. Area training centers, funded equally 
by the Federal Government and local chambers of 
commerce, provide short courses for certified craft- 
workers as well as apprentices. Thev house training 
advisors who work directly witfi companies to 
design and deliver both apprenticeship and upgrade 
training programs. In addition, some firms and 
workers receive direct subsidies for training from a 
Federal payroll tax levy. The FRG also encourages 
firms to provide advanced programs through direct 
subsidies, technical assistance, and regulations. 

In recent years, Japanese policies have shifted 
from their earlier focus on pre-employment training 
to emphasize upgradmg the skills of employed 
workers. For example, many of the Skill Training 
Centers that once trained young people as craft 
workers now function as schools offering short 
courses for employees of nearby firms. Government 
bodies at both national and prefectural (local) levels 
channel payments to individuals, companies, and 
industry groups (such as the associations of first-tier 
suppliers mentioned earlier). To be eligible for MOL 
funds, companies must first submit an Enterprise 
Skill Development Plan. Smaller firms qualify for 
larger subsidies — e.g., half the cost of hiring teach- 
ers and purchasing in-house training materials, 
versus one-third for bigger companies. In total, 
Japan's prefectures spend about two-thirds as much 
on training as the MOL, supporting vocational 
colleges, skill development and training centers, and 
testing and certification programs. 

Other governments have also looked to industry 
and ti'ade associations for delivery of training, 
especially to smaller firms. Canada and Australia 
provide technical assistance for identifying training 
needs and designing ti*aining programs for groups set 
up jointly by unions and trade associations. Korea 
offers a package of incentives — including construc- 
tion financing, low-cost land, subsidies for instruc- 
tors* salaries, and free training equipment — ^to or- 
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33Susan T. Hill, Trends m Adult Education 1969-1984 (Washington. DC. Department of Education, Center for EducaUon StatisUcs, 1987), pp. 6-7. 
These are ihc most recent data available, gathered as part of the May 1984 Currcot Population Survey. The 1957 data is from Ivan Chamcr and Biyna 
Shore Frascr, "Access and Barriers to Adult Education and Training/* report prepared for OTA under contract, 1986, p. 46. 

**M.S. Dc/ercaux, One in EveiyFive. A Survey of Adult Education in Canada, (Ottawa: StatisUcs Canada and the Department of the Secretary of 
1 1984), able 7, p. 18. (Somewhat lower participahon by men than women evidently accounts for the title of this publication.) 
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ganizations such as the Korea Machinery Industry 
Association. 

Payroll-Based Levies 

\yest Germany and a number of other countries 
tax payroUs to help pay for training. The FRG's 
4-percent payroll tax — half charged to the company, 
half to the employee — goes to the Federal Employ- 
ment Institute. Most of the Institute's budget pro- 
vides income support for unemployed workers, but 
about 15 percent is spent on three types of training: 
1) post-appr^ticeship programs; 2) training in new 
technologies; and 3) retraining of unemployed 
workers. Most payments go to workers individually. 

On laimching its program of support for further 
training in 1969, the West Gemian Government 
expected that most funds from the levy would be 
used to help firms retrain employed workers to use 
new technology and meet growing international 
competition. However, as long-tenn unemployment 
has grown and persisted, a growing fraction of the 
money has been targeted to displaced workers — 
during 1988 and 1989, over half (55 percent) of the 
participants were unemployed. Many of the em- 
ployed participants are studying for certification as 
master craftworkers, while others are enrolled in 
on-the-job training. In addition to the payroll levy, 
the Gennan Government supports the area training 
centers discussed above. Another source of govern- 
ment assistance is \hc Lander, which provide tuition 
aid to some workers for outSxde courses. Some 
Lander now require firms to give employees 1 or 2 
weeks per year of paid * 'training leave** to attend 
outside seminars. 

In Rrance, Korea, and several other countries, 
payroll taxes are used to encourage company train- 
ing: if a firm's training expenditures equsd or exceed 
the levy, no payment is required. French companies 
employing 10 or more workers must devote 1.2 
percent 7f their payroll costs to employee training.^^ 
(Another 0.5 percent is collected for apprenticeship 
training.) Firms can meet this ''obligation to spend*' 



by providmg training themselves, by contractmg 
with outside providers, or by joining in a multifirm 
trainmg fund. Government has little control over 
what is taught or who is selected for training; some 
French companies take these programs much more 
seriously than others. 

Korea requires all firms with over 300 employees 
to either spend a certain percentage of payroll 
(varying with industry sector and firm size) for 
training or pay a tax. Most of the tax money goes to 
support the extensive system of public vocational 
training institutes that provide a year of pre- 
employment training for young people. In part 
because of stririgeni requirements on the type and 
amount of training necessary to avoid the levy, and 
in part because it was originally quite low, most 
Korean companies simply paid the tax, whether or 
not they provided any training. In the 1980s, with 
Korea's first wave of industrialization completed 
and the economy begiiming to shift from labor- 
intensive industries such as textiles towards those 
requiring higher skills, the government passed new 
legislation. Current law makes it easier for compa- 
nies to satisfy the government's requirements, while 
raising the levy substantially. As a result, many more 
Korean firms, including smaller enterprises, have 
established in-house training programs complying 
with government standards. Funds raised through 
the levy help pay for cooperative training programs 
involving companies and the public training insti- 
tutes. In these programs, entering 15-year- olds ge: 3 
years of training and mx;st then spend 4 years 
working for the participating firm — a "dual sys- 
tem** modeled on Gemian apprenticeships. 

Older Workers 

Among the major industrial nations, only the 
United States and Japan have implemented employ- 
ment and training policies specifically for older 
workers.^^ Evaluations of U.S. programs funded 
under the Older Americans Act and the Job Training 
Partnership Act indicate that they have been sue- 



^^Olivicr Bcrtrand, •*Employmcnt and Educauon Statistics m the Service Sectc: in Fnnce, " report prepared for the Organisation for Econonuc 
Cooperation and Development, July 1988. 

Companies can include (h . wages of those in training as part cf the required expenditures, which were set at 1.1 percent of payrolls until 1987. Any 
company spendmg less than the current 1.2 percent requirement is supposed to pay the difference to the treasury, but most firms report spending more. 
Indeed, the govemment*s figures show that payroll pcrcentag*;s devoted to tnuning have mcrcased steadily smcc smce the law was passed m 1971, and 
now exceed 2.5 percent of payrolls. (For 1987, 25 percent of French payrolls would be equivalent to about $4.3 billion.) 

^Canada's govemment docs fund a National Labor Market Innovations Program that supports pilot programs for trainmg apJ eroploymg older 
O !>. Mary Trucman, *'Traming of Older Workers in Canada,** ILO discussion paper, International Labour Office, Geneva, May 1989. 
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cessful in placing older workers in jobs.^^ Nonethe- 
less, most American firms have been reluctant to 
train older workers, nor do Federal programs encour- 
age them to. The aging of tlie U.S. labor force will 
no doubt force both corporate official^^ and govern- 
ment policymakers to pay more attention to these 
issues over the next decade or two (see ch. 8). 

la Japan, the government has urged firms to 
continue training their older employees, providing 
special subsidies for companies that traL^ workers 
aged 45 and up.^^ These and other mea">ures are 
intended to encourage large Japanese companies to 
offer training as part of life-long career development 
plans, rathei than * * farming out' ' middle-aged work- 
ers at lower pay to subsidiaries. 

Lessons From Abroad 

In Germany, widespread participation by compa- 
nies, government bodies, and labor unions has kept 
the training system responsive to shifting demands 
for skiUs. Both business and labor have a stake in tlie 
sy:tem; both understand the need to adapt to 
ongoing changes in technology and iiUernational 
competition. 

Japan's experience siiows that comprehensive 
training need not carry a high price tag. If American 
firms embedded training in day-to-day operations 
like Japanese firms, using first-line supervisors as 
instructors, some would find they spent less on 
training than they do now (once they had trained 
their supervisors). But such an approach, by itself, 
would not be enough. As many Japanese firms have 
discovered, automation means that on-the-job train- 
ing must be supplemented with classroom instruc- 
tion to develop ♦he broader and deeper skills needed 
by those who work with the new equipment. Despite 
such limitations, the Japanese approach suggests 
that many American firms could benefit firom 
structured, on-the-job training as part of the daily 
routine for supervisors and shopfloor workers. 

In addition, the payroll levies adopted by a 
number of countries show that such policies can spur 
increases in employer-provided training. But these 
levies also have limitations. Korean companies 
viewed the original requirements as onerous; few 
complied, preferring simply to pay the tax. In 



France, on the other hand, government allows 
companies a great deal of latitude, with the result 
that some ''training*' consists of junkets for top 
management. 

CONCLUDING REMARKS 

High levels of mobility in the U.S. labor market, 
driven by both supply (people seeking new or better 
jobs) and demand (new companies, established 
enterprises seeking new workers), create continuing 
needs for training. At a minimum, newly hired 
employees need an introduction to the workplace — 
what the job requires, how the company views task 
assignments and responsibilities. Over and above 
these routine activities, new workplace technologies 
and new organi2:ational practices entail training or 
retraining. Finally, American companies increas- 
ingly find they must provide some basic skills 
training, i * addition to instruction in particular tasks. 
In their e*iorts to cut costs, improve quality, and 
enhance flexibilitj', companies are also relying on 
training to help motivate employees. 

Most of the new jobs created in the U.S. economy 
over the next several decades will be in the services; 
relatively few service products trade internationally. 
Small firms will create more jobs than large firms; 
fev/ small companies face direct international com- 
petition, regardless of whether their products are 
goods or services. Even so, the link between skills 
and competitiveness is a vital one. Each and every 
industry counts, regardless of whether firms in that 
industry are exposed to international competition. 
The need for training and retrairiing is pervasive; it 
is not just a matter of meeting the needs of growing 
sectors, growing occupations, or sectors beset by 
international competition. 

Under intense pressure, often from imports, to 
improve quality while at the same time lowering 
costs, many Anierican companies are reevaluating 
the ways in which work gut:: done, making sweeping 
changes in workplace organization. Tbgether with 
shifts in consumer preferences and in markets for 
producer goods and services, the pressures have 
akeady led to substantial restructuring in U.S. 
industry. Like labor market churning, tliese changes 



^■'Harold L. Shcppard and Sara E. Rix, ' 'Training of Older Workers in the United States/* ILO discussion paper No. 3 1, Intematiot aJ Labour Office, 
Geneva, 1989. 

^ }Azs2ko M OsaVo, Training of Older WorUrs in Japan (Geneva: International Labour Office, 1989). 
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— the subject of the next chapter — add to the 
demand for training. 

Better training cannot but help in rebuilding U.S. 
competitiveness. Indeed, it is one of the essential 
steps. Training has proven central in aggressive 
corporate strategies stressmg quality, flexibility, and 
customer service, as well as cost and price. Dis- 
persed computing power for automating the back 
offices of banks places new demands on workers, 
just like computers for managing the flow of 
production in a textile mill. Management style is at 
least as important as worker trainmg itself in 
responding to these demands: when a firm reorgan- 
izes production, it will probably need to retrain 
supervisors along with shopfloor workers. In larger 
U.S. corporations, particularly multinationals, hi^^h- 
level executives increasingly see continuous train- 
ing as a necessary investment for conipetitive 
survival— on a par with invesiii»ents in plant and 
equipnieni. 

Even so, it remains true that German and Japanese 
firms are more likely to view traiiiing as an 
investment, U.S. firms to see it as a cost. And more 
than ever before, the int^Ji national economy pits 
American workers against tiiose in other countries. 
If the U.S. labor force fares poorly in this head-to- 
head competition, American living standards will 
suffer. UnCTiployment levch may rise, particularly 
among the disadvantaged. American companies can 
move operations abroad. Few American workers 
have such alternatives. 

APPENDIX 3-A— THE CHANGING 
STRUCTURE OF U.S. 
EMPLOYMENT 

The US. economy will continue to create large 
numbers of low-skilled jobs in the future, but the most 
rapid rates of growth will be in occupations calling for 
higher skill levels. This expected pattern of occupational 
expansion does not match up neatly with projected labor 
force growth. 

During the 1990s, nearly 3 in every 10 new workers 
will be a member of a racial/ethnic mmority (table 3A-1). 
One in four of all new workers may well be an immigrant. 
Both these groups, which of course overlap, have 
historically fared relatively poorly in the competition for 
high-paying, high-skilled jobs. 

According to BLS projections, nearly all the net new 
jobs created over the rest of the century will be in service 
" Qi ries, which will soon account for nearly 80 percent 
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Table 3 A-1— Projected Labor Forca Shifts, 1988-2000' 



Number in the labor force 
(millions) 





1988 


2000 


Change, 
1988-2000^ 




... 121.7 


141.1 


19.5 


Aged 36-24 


... 22.5 


22.5 








101.3 


17.2 




... 15.1 


17.4 


2.3 




... 54.7 


66.8 


12.1 


Blacks, all 


... 13.2 


16.5 


3.1 






14.3 


5.3 


Asians and other 










... 3.7 


5.7 


1.9 



■ELS mod«ra!d growth scenario. 

*^ay not ©qua) difference rf first two columns because of rounding^ 
SOURCE: Howard N. Fullorlon, Jr., '*Now Labor Force Projections, Span- 
ning 1988 to 2000," Monthly Labor Revffiw, November 1989, 
table 1 , p. 4. and tablo 7, p. 1 1. 



of nonfarm employment (table 3A-2). Of thesn new jobs, 
somewhat more than half will be in the knowledge-based 
services, where health care will account for the greatest 
number. Most of the rest will be in the tertiary (or 
traditional) services, witl' retailing making a major 
contribution. 

Jobs created in both the knowledge-based and tertiary 
services will range broadly in skill requirements and pay 
scales. Health service occupations Liclude housekeepers 
as well as nurses and phy.</icians; likewise, financial 
service occupations range from clerks and tellers to loan 
officers and investment bankers. In the tertiary services, 
too, the range in occupational skills is broad. But here a 
much greater fraction of new jobs will be low-skilled '\nd 
low-paying, tlje chief exceptions being managers and 
technical specialists (e.g., computer system analysts 
working for retail chains). Thus it is the distribution of 
occupational skills that distinguishes knowledge-based 
from tertiary (or traditional) services: the knowledge- 
based sector creates high-skilled jobs in substantially 
highei proportions. This sector includes law and account- 
ing firms, hospitals, and private schools; the tertiary 
services include barber shops, ftineral parlors, and movie 
theaters. 

Table 3A-3 summa'*2es the job creation picture by 
occupation rather than sector. This table, listing the 10 
occupations with the greatest expected increase in jobs, 
again highlights the extent to which tlie U.S. economy 
will continue creating low-skilled positions in stores, 
offices, and hospitals. Of the occupational categories in 
which large numbers of new job opportunities will exist, 
only two — nurses and managers — normally require post- 
high school credentials for entry. The other eight range in 
skill requirements from the personal and technical skills 
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Table 3A-2— Employment Trowth by Sector, 
— 1988-200iJ* 

r . * . > Net job creation 

\, ''>.^^1:**:t^^l (thousands) 

TolalT::^. 18,100 

Sector I, Ayricufture and Mining •260 

Sector II, Tradition^ Industries 370 

Construction . 760 

Manufacturing, except 
knowledge-Intensive (below) 'Sgo 

Sector ill. Knowfedge*l itenslve 
Manufacturing** 70 

Sector IV, Knowledge*based Services . . . 9,620 

Health 3,080 

Business services 2,740 

Education 1,200 

ProfessIonaJ servfc'^.s 

(lege.', engineering, accounting, etc.) . 810 
Rnandal services 

(bankingt credit, securities) 650 

Government not Included elsewhere . . . 620 

insurance 300 

Real Estate 130 

Communications media 90 

Sector V, Tertiary Services 8,250 

Retail trade 3.770 

Personal services 1,870 

Wholesale trade 910 

Transportation and public utilities 660 

Lodging 410 

Other tertiary services^ 640 

NOTE: Subtotals may not add b«causo of roundng. 

*For this tabto, the BLS moderato growth projections have boon recast Into 
five broad sedtcxs following the rationale discussed In Intornaihnol 
Comp^tthn in S^rvh^, OTA-n'E-328 (Washington, DC: U.S. Govern- 
ment Pri/Ttlng Office, July 1987), pp. 228-230. 

'indudes electrica), eloctronk:, and oonmunl^tion equipment (excopt for 
household appll(uc>»s and electric lighting), Instruments and related 
equipment, offtce and computing n^achlnes. printing and pubSshIng 
equipment. 

^Indudes postal workers. 

SOURCE: Projections summarized in Valerie A. Personlck, ''Industry 
Output and Employment: A Slower Tiand for the Nineties," 
Monthfy Labor R^vfovr, November 1 989, table 6. pp. 34-38. 



Table Occupations With Greatest Number of 
New Jobs, 1988-2000* 

Net increase in jobs 

(percent 
(thousands) growth) 

Retail salespersons 730 19% 

Registered nurses 610 39 

Custodal workers 560 19 

Waiters and waitresses 550 31 

Managers 480 16 

Office derks 460 18 

Secretaries^ 3S0 13, 

Nursing aides and attendants 380 32 

Truck drivers 370 15 

Receptionists and inforo^tion clerks . . . 330 40 

^LS nxxierate srowth scenario. 
bExdudes legal and medical secretaries. 

SOURCE: George Sitvestri and John Lukasiewicz, *'Pro]ect}ons of Occupa- 
tional Employment, 1988«2000,- Monthly Labor Revhw, No- 
vember 1989, table 6, p. 60. 



Table 2k-A — Fastest Growing Occupations, 
1988-2000* 



Net increase in Jobs 
(percent 

(thousands) growth) 

Parategals 62 75% 

Medical assistants 104 70 

Home health aides 160 68 

Radiological technologists 

and technicians 87 6 " 

Data processing equipment repairers . . 44 6i 

Medical record^ technicians 28 60 

Medical seaetaries 120 58 

Physical therapists 39 57 

Surgical technologists 20 56 

Operaliors research analysts 30 55 

^LS moderate growth scenario. 

SOURCE: George SIvestri and John ljukaslcwicz, "Projections of Occupa- 
tional Employment, 1986-2000,** Month!/ Labor Revi^, No- 
vember 1989, table 6, p. 60. 



expected of secretaries and other office workers, to tlie 
minimal (but perhaps rising) levels needed for custodial 
work. 

A rather different picture emerges from a listing of Jie 
10 occupations expected to grow most rapidly (table 
3A-4). The totals are smaller than those in table 3A-3, 
despite much higher rates of expansion. Every one of the 
occupations listed in tabic 3A-4, 7 of 10 of which arc 
health-related, will require credentials of some sort for 
entry, generally from a formal education or training 



program. Moreover, training will be more demanding in 
terms of task-specific technical skills than for most of the 
occupations listed in table 3A-3. Rapidly growmg occu- 
pations like those listed in table 3A4 arc the ones most 
likely to see labor shortages. These are the kmds of jofcs 
for which people who lack basic skills will be unable to 
qualify (they will not even qualify to enter training 
programs). The mismatch between jobs and skills will be 
most acute in such occupations, and in the economic 
sectors that depend on them. 
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SUMMARY 

When surveyed in mid- 1990, half of a group of 
401 U.S. firms reported that poor worker skiUs and 
motivation hurt their ability to deliver high-quality 
goods and services.^ To improve employee morale 
and create positive attitudes toward quality and 
customer ser/ice, companies are reorganizing their 
workpi'^'^es — for instance, by introducing multi- 
skilled vork groi5)S with self-management responsi- 
bility. This trend, together with a second — ^the 
spread of decentralized computing — is reshaping 
the American workplace. To function effectively in 
the new environment, employees need adequate 
basic skills, competence in interpersonal relations 
and communication, and a relatively broad range of 
task-speciSc skills. 

Computers and related information processing 
technologies accounted for nearly half of U.S. 
spending on capital equipment in 1989.^ As PCs, 
temiinals, and keypads appear on more and more 
desks and work stations, employees must be able to 
read firom them, enter data, interpret prompts, help 
screens, and job aids. In automobile plants and 
textile mills, banks and department stores, more 
employees will be expected to make decisions and 
take action on their own initiative. 

Some of these people will need relativejy ad- 
vanced technical skill:5--for weighing alternative 
production schedules, debugging programs for nu- 
merically controlled machine tools, or distinguish- 
ing between faulty instrument readings and a pro- 
duction process that has gone out of control. Others 
will have to take greater responsibility for their 



work: for inspection and quality control; for routine 
maintenance, simple troubleshooting, and ad hoc 
problem colving; for dealing with other departments, 
and perhaps with customers. 

These skills can be hard to transmit, harder to 
evaluate. It becomes more difficult to trace success 
or failure on the shop floor or in the back office of a 
bank to particular individuals. But these are the 
skills that U.S. industry will need in order to be 
competitive. Not all employees must have them, but 
the direction of change seems clear: mental skills 
increasingly stand alongside manual skills, some- 
times replace them; more jobs will require good 
social skills, not only because of the greater impor- 
tance of working in groups, but because of the 
growth of service jobs that place employees in 
contact with customers. 

Although changing workplace practices have 
been heavily publicized, some firms continue to pay 
more attention to investments in capital equipment 
than to investments in human capital and organiza- 
tional restructuring. Nothing illustiates this better 
than the failure of General Motors (GM) to benefit 
more substantially from its investments in plant and 
equipment during the 1980s (table 4-1). While many 
other factors influenced the productivity figures 
shown in the table, ranging from labor relations to 
product mix and designs suited for efficient manu- 
facturing, the simple fact is that GM was unable to 
utilize its plant and equipment as effectively as its 
competitors, for reasons that more than likely lie in 
organization and management of production. 



* "Higher Wages Noi Major Factor Holding Back U.S. Compcaavcncss, Business Survey Finds," International Trade Reporter, July 1 1, 1990, p. 
1077. Seventy percent of these companies, surveyed by the G''Uup organization, had more than 500 employees. 

In another survey, managers rated employee trammg and motivaaon as the most important factor for unprovmg the competitiveness of U.S. 
inanufactunng. At the same tmie, then responses to other questions revealed that many, particularly m small and medium-sized firms, had no more than 
a hazy idea of how to go about tmprovu^ either iraimng or roouvation. This survey, conducted by Ernst & V'oung, is summarized m Lawrence T. 
Michaels, "Pnonues for Obtaining Competmve Advantage through Manufacturing, paper presented at Autofact 89 Conference & E^posiuon, Detroit, 
MI, Oct. 30-Nov. 2, 1989. 

^Dw/i & Bradstreet Comments on the Economy, April/May 1990, p. 2. 
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Table 4-1— Investment by U.S. Automobile Producers and Productivity Improvement, 

1979-89 





Genera] Motors 


Ford 


Chrysler 


Investment in plant and equipment 


$72.6* 


$41.2 


$22.5 












$920* 


$680 


$1,090 


Change In labor productivity: 












43% 


9% 




14 


45 


30 






31 


19 



»»979-1988. 

SOURCES: Investment— annual reports. Productivity— Bmce Beler and Mary Gearhart, "Productivity Vs. Profrt 
Sharing,** AutomoU'va Industries, April 1990, pp. 53-56, based on The Harbour Report: A Decade Later. 



In fact, few of the trends outlined in this chapter 
have as yet penetrated very deeply into U.S. 
industry.^ Some American firms have moved deci- 
sively to implement new forms of work organiza- 
tion. Others are experimenting with statistical proc- 
ess control (SPQ or just-in-time (JIT) production 
without understanding that these are techniques for 
aiding in reorganization as much as ends in them- 
selves. 

Some of the new practices had earlier been 
exported from the United States to Japan (SPC is 
perhjps the best known example). In emulating 
these and other features of Japanese production 
systems, American firms are not only chasing 
moving targets with no assurance of catching up, 
they are, in some cases, adopting features selectively — 
and hoping that a system with only some of the parts 
in place will function acceptably. 

The striking contrasts between U.S. and Japanese 
production systems lie, not in the equipment on the 
factory floor, but in how con:5)anies manage and 
train their people, allocate tasks to individuals, to 
work groups, and to automated machinery. Most 
Japanese managers realize that training must be an 
integral part of strategies for automation. Most 
American managers io not. When managers treat 
their workforce as an adjunct to "technology,*' as 
many still do, they fail to capitalize oi* employee 
skills, to reap the rewards that can come from 
blue-collar innovation (alongside the white-collar 



innovation that comes from technical and profes- 
sional workers). 

How far will the new practices outlined in this 
chapter eventually spread? The limits will be tested 
when restructuring bumps up against adversarial 
traditions of labor-management relations. In Japan, 
labor is weak, the workforce docile; management 
techniques that would be viewed as coercive in the 
United States have been common. On the other hand, 
the no-layoff policies of Japan's large corporations 
provide a level of employment security seldom 
approached here. Will American firms emulate this 
aspect of the Japanese system? Successful reorgani- 
zation and restructuring depends on workers who 
view themselves as part of a more-or-less profes- 
sional undertaking, one aimed at providing value to 
the firm*, customers. Such beliefs will not last long 
if companies respond to the next recession with 
immediate layoffs. It is one thing to treat and train 
ordinary workers as professionals, or at least try to 
convince employees that the company views them 
this way. It is another thing to pay them when there 
is no work to do. 

PRESSURES FOR CHANGE 

The skills and training required of shopfloor 
employees have changed a good deal over the past 
two decades."^ Technological change — ^notably the 
computer in the workplace — is part of the reason. 
But it is new technology as reflected in the i,*idesign 
and reorganization of work, more than simpjy new 



'Thirteen percent of American finns responding to a survey u early 1990 were using some form of self-managed work group, with another 4 percent 
reporting plans to move m this dirccuon. "Workforce 2000— Competing m a Seller's Market. Is Corporate Amencan Prepared? A Survey Rcpon on 
Corporate Responses to Demographic and Labor Force Trends/* Tbwers Perrin and Hudson Instimte, July 1990, p. 27. This survey covered 645 
companies, m both manufacturmg and the services. Because most of the responding compames were reloively large, and large companies have been 
in the lead in adopting work groups, these percentages probably should be regarded as upper bounds. 

^This chapter draws heavily on "Corporate Strategy and Industrial Training," report prepared for OTA under contract No. L3-5240 by Robert R. 
Miller, ^*ib, 28, 1990. Interviews and plant visits for that report, and by OTA staff, underlie much of the discussion that follows. 
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machines or processes, that creates new needs for 
training. (In this chapter, work organization refers to 
the design and management of the production proc- 
ess, with the more inclusive tenr restructuring re- 
served for the enterprise and its str<. ;gy as a whole.) 

In earlier years, most training had a simple 
ftinction: to teach unskilled or semiskilled workers 
how to perform specific tasks aijid operate particular 
pieces of equipment. Today, companies put more 
emphasis on flexibility and adaptability; they seek 
workers who can master a variety of tasks. In many 
redesigned production systems, people work in 
groups; collectively, the group takes over some of 
the responsibilities earlier vested in first-lii^e super- 
visors (foremen), and some of the tasks once the 
province of grey-coUar technicians and maintenance 
workers. By replacing som<^ of their skilled workers, 
companies not only save mon^y, but gain flexibility; 
group members can rotate fircm one job to another, 
help each other out, fill in for absentees. Workers 
musthavethe social and communications skills to fit 
into the group and contribute. For such reasons, 
firms seeking to implement new competitive strate- 
gies based on new forms of work organization 
typically find they must modify their approach to 
hiring as well as to training. 

Computers and computer-based equipmen* also 
require new and different skills — ^whether they are 
part of highly automated systems, or when simply 
used as adjuncts to traditional plants and processes.^ 
Nonetheless, it is the changing context for work that 
puts the greatest demands on trainers and on 
managers and supervisors. Work reorganization 
forces lower level employees to take more responsi- 
bility, sometimes including self-supervision and 
group supervision, cooperate more closely with one 
another, understand tlieir place in the production 
system and in the organization. This can be unset- 
tling for some people, including first-hne supervisors — 
who may in fact find their jobs vanishing. Responsi- 
bilities bioaden. So do skills. People are less likely 



to be pinned down by a narrow job classification.^ 
Reorganization calls for somewhat more technical 
training, but most of all for new forms of behavior. 
Much of the training is indirect, embodied, for 
instance, in courses in SPC or JIT In manufacturing, 
thi^ forces driving these changes stem largely from 
international competition. In the services, they stem 
primarily firom domestic competition. 

As they pay more attention to training, managers 
find themselves paying more attention to the costs of 
training. When most worker-level traiirng was 
one-on-one in the factory or the office, the costs were 
buried, while the only measure of effectiveness was 
whether new employees learned to perform their 
assigned tasks. Today, more companies view *Tain- 
ing as a cost center, work harder to contain costs and 
measure effectiveness^ 

Globalization 

With imports and exports growing faster than the 
economy itself, more American goods and services 
face foreign competition each year. Globalization, a 
trend that goes well b'^-yond simply investing in 
foreign subsidiaries for production and distribution, 
accelerated markedly during the 1980s. The objec- 
tive: to combine and integrate operations in the 
major industrial nations. Often, this involves decen- 
tralization, with such fimctions as design, develop- 
ment, manufacturing, distribution, and marketing 
located in different parts of the world. Instead of first 
developing products for home markets, and then, if 
these prove successful, moving abroad, companies 
now design products for world markets, modifying 
them only slightly for different countries. New 
products may be simultaneously introduced in 
Japan, Europe, the United -States, and elsewhere. 

To compete in this environment, American firms 
must control costs and raise quality (ch. 3). They 
must also build more ilexible organizations, able to 
provide the variety that consumers now expect and 
the just-in-tiriie deliveries demanded by corporate 



''When Maitiii Manctta adopted MRP 2 (Matcnal Review Planning (sic;;, a computerized method for production phnmng and control, the company 
spent five times as much on trainmg as on the hardware and software required, Wilham B. Scott, Aerospace/Defense Finns Sec Preliminary Results 
From Applicaiion of TQM Concepts,** Aviation Week & Space Technology ^ January 8, 19^0, pp. 61-63. 

^Automobile plants operated by the major U.S. producers have traditionally had large numbers of job classifications — €0-95 — with sinct rules 
govcrmng who could do what. Some "transplants" — U.S. factones operated by Japanese automakers — have only two classifications, for producuon 
workers and maintenance staff, none has more than four. Foreign Investment. Growing Japanese Presence in the US, Auto Industry, 
GAO/NSIAD-88-11 1 (Washington, DC: U.S. Gene.-al Accounting Office, March 1988), p. 52. 

1985, IBM conducted a coiporate-wide study of iraimng expenses, findmg they totaled $900 milhon erxlusive .^st work time — 50 percent 
more than expected. Over the next 2 years, the company cut $150 million from its education/training budget, Ralph E. Grubb, Academy for Educational 
^ " 'slopment, personal communication. May 11, 1990. 
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customers. Multinationals are both expanding ml 
decentralizing, while seeking alliances with custc 
ers, with putative rivals, and with suppliers. Firms 
are simultaneously integrating globally and disinte- 
grating by farming out more production, contracting 
for services once provided internally, and pursuing 
joint ventures and otiier intercorporate Imkages 
(e.g., cooperative R&D and technology develop- 
ment). Truly international corporations have begun 
to emerge — IBM and Citibank, Sony and Honda. 
Although the notion of a rootless multinational 
remains an exaggerauon, borders have less signifi- 
cance for many companies today than in the 1970s. 
Globalization means that American plants will have 
to achieve overall producti'/ity levels superior to 
those abroad, else lose work to overseas locations 
with lower costs, superior quality, or quicker and 
more responsive customer service.^ 

The Japanese Approach to Production 

Japanese i ompanies have been highly visible in 
the United States, first as exporters, and more 
recently through direct investments in onshore 
plants. Both American and European managers have 
jeen forced to rethink their global strategies, espe- f 
cially in productioa Japan's prowess in manufactur- 
ing has particular significance for training. Success 
in producing high-qua»»ty goods at lo'*' cost — 
computer chips or si5)ertankers — stems from highly 
developed production systems that effectively :ou- 
ple product and procc^ design, work organizaUon, 
and shopfloor management. The better worken 
know their jobs and understand their role in the 
system, the better the system will function. 

In automobile assembly, the best Japanese pro- 
duction systems have been termed "lean** because 
they attempt to minimize buffers of work-in-process 
(WO?) inventory that might obscure production 
problems and slow their resolution.^ These systems 
depend heavily on employees trained to avoid rather 
than defect and correct product defects. 



Even moie than in the textile examples in chapter 
3 (box 3-A), mistakes by shopfloor workers in an 
automobile plant can be disruptive and costly. With 
little backup, one mistake can shut down an entire 
line, idling dozens of workers. Japanese firms not 
only accept tlie risks of such sy'tems, they exploit 
them to cut labor and inventory costs to a minimum, 
keep the system under control, and keep the pressure 
on the workforce. 

Lean systems require skilled, flexible, and moti- 
vated workers to anticipate possible problems, 
eliminate bottlenecks and production shutdowns, 
ensure quality. Training plays an intrinsic role in 
tenns of motivation as well as for transmitting 
concrete skills. These systems also depend on 
products designed for ease and speed in manufactur- 
ing, and on a management style stressing employee 
involvement and job rotation. Work groups, kaizen 
(continuous improvement) programs, and quality 
circles are common. Among other functions, these 
help create commimications channels between the 
factor}* floor and engineering to achieve true design- 
for- manufac',urability . 

In contrast, the * 'robust** systems common in 
U.c.-owned auto plants rely on large inventory 
buffers as safeguards against unforeseen events 
(e.g., machinery breakdowns, late delivery of parts). 
In robust systems, workers typically have relatively 
tightly defined task responsibilities, few engineers 
spend time on the factory floor, and organizational 
barrier*; impede the flow of ideas between product 
design and manufacturing engineering, as well as 
between the shop floor and engineering. 

Lean systems attempt to avoid problems, robust 
systems to guard against their consequences. On the 
evidence of plant performance, lean systems per- 
form better, exhibiting higher levels of both produc- 
tivity and product quality than the robust systems 



*With the spread of automation, direct labor cost has become less important in decisions on location. At Tandy Corp/s Fort Worth, TX, plant, direct 
labor accounts for less than 2 ptrccnt of the cost of each PC produced. "North Amcncan Profiles,'* Datamanon* June 15. 1990, p. 67. In automobile 
production, direct labor now comes to about 10 percent of total costs, mdirect labor (mcluding management) adding another 15 percent. Bruce Beier 
and Mary Gcarhart, "Productivity Vs. Profit Sharing,*' Automotive Industries, April 1990. pp. 53-56. But if the relatively high wage levels of U.S. 
production workers serve as less of a handicap, competition to control indirect costs will be no less fierce. 

^JohnF. Krafcik, **Tnumph of the Lean Production System,** Sloan Management Review, Fall 1988, pp. 41-52. Also see Haruo Shimada, ' 'Japanese 
Management of Auto Production m the United States. An Overview of 'Humanware Technology',** Investment in the United States, Should 

P| ^-ynccrned! Kozo Yamamura (cd.) (Seattle. WA: Society for Japanese Studies, 1989), pp. 183-205. 
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Automate<j welding of automobile bodies. 

favored by America a firms.^^ Indeed, productivity, 
quality, automation, and tniining are found together 
in the best-performing auto plants — ^iu U.S. trans- 
plants as well as in Japan. Honda, Nissan, and 
Toyota give their Ameri'jan workers substantially 
more training than do American automobile manu- 
facturers (box 1-B, ch. 1), and achieve higher 
productivity levels. The transplants, moreover, seem 
to be operating at quality levels slightly better^than 
sister plants in J^an. 

In effect, the production systems developed by 
Japanese autom^ers combine work organization 
built around semi-autonomous groups with substan- 
tial training and careful attention to shopfloor 
management to achieve outstanding quality and 
productivity. Nonetheless, while making some changes 
in work organization in some plants (GM calls its 
version of JTT synchronous production), the Ameri- 
can automakers contiaue to operate traditional, 
robust assenibly plants, and, as figures 1-1 and 1-2 
showed (ch. 1), provide relatively little training. 
Even so, some American iiims have begun mutating 



some aspects of Japanese production systems. GM, 
for instonce, invested in its joint venture with 
Tbyota, NUMMI (New United Motors Manufacture 
ing Inc., Fremont, California) with the e^licit intent 
of learning from its partner* s approach to shopfloor 
organization and management. 

In the automobile industry, and in riiany others, 
American &ms have also emulated Japanese prac- 
tices by reducing the ranks of their suppliers, and 
seeking closer working relationships with the most 
ci5)able of them (see box 4-A). Stable, long-term 
links with a relatively small group of first-tier 
supplies help keep the overall chain of production 
flexible, responsive, and well controlled, much as 
JTT production helps isolate defects and other 
systwnic problems within a given plant. Xeroxlnow 
buys from fewer than 500 suppliers, compared ^zth 
5000 a decade ago. As major American corporations 
continue to emulate Japanese production strategies, 
their suppliers will have to revamp their own 
production systems — and in many cases retrain their 
employees — or lose business to more nimble rivals, 
some of them foreign-ovraed. 

WORKPLACE ORGANIZATION 
AND MANAGEMENT 

Old and New Approaches 

The design of most U.S. production systems 
continues to reflect the scientific management para- 
digm descending from Frederick Taylor, whose 
book on the subject appeared in 191 1.^^ Particularly 
in labor-intensive mass production of consumer 
goods (automobiles, apparel, appliances), imskilled 
workers have been assigned to a particular work 
station — ^tied to a machine, or to one position on an 
assembly line. Their job: to repeatedly cany out a 
single task or a short sequence of simple tasks. 
Specialists designed the work. Foremen oversaw it. 
Large' inventories between stations and lines pro- 
vided **robust** protection against disruptions that 
might stop the flow of production. Inspectors 



^^"TVaining and the Auto Industiy: International Comparisons,** report prepared for OTA under contract No. N3-1910 by John F. Krafcik, 
Competitive Manufacturing Research, Febraary 1990. ThJs report summarizes results of surveys conducted by Mrr*s Inteiuadonal Motor Vehicle 
Program* most of them in'l988, covering 45 automobile assembly plants. The 45 plants included 12 in the United States operated by U.S. automakers, 
8 in J^an operated by Japanese firms, and 3 transplants operated by Japanese automakers in the United States. (Most of the 22 oth^ were in Buropc.) 
Also see John F. Krafcik and John Paul MacDuffie, "Explaining High Peiformance Manufacturing: The International' \utomotiye Assembly Plant 
Study," Intcmationm Motor Vehicle Policy Forum, Massachusetts Institute of Technology, May 1989; and John F. Krafcit and John Paul MacDuffie, 
"Effect of Design Manufacturability on Productivity and Qiiality: An Update of the IMVP Assembly Plant Study," International Motor Vehicle Po^ / 
FonmD^ rvlassachusetts Institute of Technology, January 1990. Comparisons of design-for-manufacturabil»ty in the latter study found Jap* _csc 
automakers ranking high, with two of the three major U.S. producers in the bottom half of all firms surveyed. 
^* "Frederick W. Taylor, The Principles of Scientific Management (New Yorb Harper & Brothers, 191 1). 

ERIC 



106 • WorkerTraining: Competing in the New International Economy 



Box 4'A — OEM-Supplier Relationships^ 

OEMs, or original equipment manufacturers, buy raw materials, parts, components, and subassemblies from 
other firms Automakers, for instance, purchase steel, glass, plastic resins, and paint. They also buy carpeting and 
trim materials, catalytic converters and air bag systems, microprocessors and fuel-injection nozzles. Seeking to 
match Japanese standards of cost and quality, American OEMs are trying to integrate suppliers more fully into their 
own operations. 

The process begins with technical requirements and specifications developed by the OEM's engineering 
department. * 'Buyers** then solicit bids and select suppliers. Until a few years ago, the buyer*s job was 
well-structured, much of the work relatively routine— a matter of soliciting bids, managing the selection process, 
processing contracts, orders, and invoices. While the purchasing department had to know which firms promised to 
be reliable, monitor those chosen, and help solve delivery and quality problems as they arose, bids were evaluated 
primarily on costs. (Excess capacity during the 1980s made it particularly easy for automakers to play vendors off 
against one another.) 

Today, the selection process is changing. Price remains important, but competitive bidding has been 
de-emphasized. In evaluating prospective suppliers, OEMs examine their history of providing consistently 
high-quality products, and often their internal engineering capabilities. Candidates may be asked to conduct 
self-assessments and provide detailed information on cost structures, quality control procedures, factory equipment, 
and workforce capabilities. The OEM may inspect each candidate*s plant.^ 

> 

If they pass the initial screening, suppliers become candidates for long- term contracts, perhaps on a sole-source 
basis; in the automotive industry, such arrangements might extend over a 5-year model run or longer. Suppliers can 
expect a steady flow of orders so long as their shipments meet the OEM's quality and JIT delivery targets (suppliers 
may be expected to provide just-in-time deliveries in small lots several times per day). The OEM may consult them 
zt an early stage in the design of new products, ask the supplier's own engineers to take over or share in development 
work, and stand ready to make modifications during production. Parker-Hannifin, for example, a major producer 
of hose assemblies for automotive air conditioners, now designs many of these assemblies, in earlier years, OEMs 
provided Parker-Hannifin witii detailed drawings and specifications. Major U.S. . itomakers have asked suppliers 
to install computer-aided design equipment compatible with their own to speed exchanges of technical mformation. 

For the OEM, dealing with a smaller group of more broadly capable vendors promises reductions in the upfront 
cost and time of product development; the OEM shifts some of the risks of development to supphers (the product 
may not sell, and the supplier may lose its investment in design, in worker training, even m new production 
equipment). More important, OEMs hope that common interests will motivate their suppliers to work harder to meet 
cost, quality, and delivery goals. In return, the suppliers get implicit or explicit oruarantees of future sales, with 
monitoring by the OEM replacing repeated bidding. Pressure to reduce costs has been replaced by pressure to 
provide JIT delivery and ensure quality (so the OEM does not have to inspect 1(X) percent of incoming goods). 
Although OEMs now find themselves helping suppliers with technical problems, few offer direct assistance in 
training beyond providing materials (e.g., manuals, videotapes).^ 

* Original equipment manufacturers, or OEMs, sell cno products— e.g., cars, computers, airplanes Caterpillar, for mistance. offers a broad 
range of construction cquipn;.nt asan OEM. It purchases many parts from its own suppliers, and also scL^ uiesel engmes as a supplici (o builders 
of heavy trucks. 

The discussion in this box is based on * 'Corporate Strategy and Indus tnal Training.* ' report prepared for OTA under contract No. L3-5240 
by Robert R Miller, Feb. 28. 1990, pp. 12-14. and •*:>uppher Relationships and Training." report prepared for OTA under contract No. L3-2850 
by Louis G Tbraatzky, Rocco DePietro, and James Jacobs. The Industrial Technology Institute. Ann Arbor. MI, Dec. 15, 1989. Also sec Foreign 
Investment, Crowing Japanese Presence in the US.Auto Industry, GAO/NSIAD-88-1 1 1 (Washington, DC. U.S. General Accounting Office, 
March 1988); and David N. Bun. ^'Managing Suppliers Up to Speed,'* Harvard Business Review, July-August 1989, pp. 127-135. 

^Japanese-owned subsidies in the United States put particular stress on quahty. In a recent survey. 62 percent of transplant respondents 
(engineers and managers in Japanese-owned automobile plants, more than half of them Amencans) ranked quality as the most important factor 
in purchased components, while 83 percent viewed a comprehensive SPC program as the most important criterion for i;hosing suppliers. Darnel 
J. Holt. "Selling to the Transplants,** Automotive Engineering, April 1990. p 8. 

^In 1985, Ford spu^ off an in-house traming and technical assistance giou^ to form the not- for-profit Aipuican Supplier Institute, which 
now sells services to all comers. The Institute specializes in quality control practices, and has become perhr.ps the best-known U.S. apostle of 
Taguchi methods — a set of techniques that stress iife cycle quality, relubility, and customer satisfaction. >or a nontechnical mtroduction. sec 
Gcnichi Taguchi and Don Clausing, "Robust Quahty," Harvard Business Review, January-February 1990. pp. 65-75. 
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Many smaller suppliers have had trouble meetLng the new requirem2nts. Surveys reveal sharply differing 
perceptions among OEMs and supplicis concerning the need for such mam facturing practices as JIT, SPC, and 
kaizen (continuous improvement), with suppliers iminformed or negative compared with OEMs.^ Such findings 
suggest that, on the whole, movement towards more streamlined suppl* networks will be relatively slow in the 
United States. They a^so .uggest that man} small and medium-siz,ed manufacturing firms, at sea amidst the 
confusing choices posed by an array of new technologies, shopfloor practices, and customers seeking more 
responsive service, will have trouble surviving. These companies will have to reorganize their own production 
operations or look for less demanding customers. Over the next decade or two, thousands of such firms will probably 
be bought out or merged. Others will simply shut their doors. 



recent Delphi survey conducted by Andersen Consulting with 288 respondents from vehicle naanufactxircs and 431 from suppliers, 
found wide agreement (90 percent) on the unportance of structured programs for contmuous improvement such as kaizen. But few respondents 
from the supplier group placed much weight on JIT, kanban, and sunilar production practices— even though these are necessary tools, goals, 
and yardsticks for measunug progress m any contmuous improvement effort. In another mdication of the relatively slow pace of change m the 
motor vehicle and parts mdustry. Andersen's Delphi panels have seen JTT as a constant 2-3 years m the future ever smce the early 1980s. Peter 
C. Van Hull. "Results of 1989 Survey of Automobile Trends: Putting the Pieces Tbgethcr/* paper presented at Autofact *89 Conference & 
Exposition, Dcuoit, Oct. 30-Nov. 2, 1989, summarizing Andersen's proprietary report. 



checked quality at various points. Supervisors called 
in technicians or maintenance workers to handle 
problems as they arose. 

In these traditional production systems, imskilled 
workers might need some minimum level of manual 
dexterity, but the work was mv,re lilcely to be 
boringly repetitive than technically demanding. 
Grey-collar employees — toolmakers, electricians, 
machine repairers — analyzed problems, exercised 
judgment, made decisions. So did supervisors and 
manufacturing engmeers. But not ordinary workers. 
Particularly in unionized plants, the tasks each 
employee could do were tightly circumscribed by a 
plethora of work mles. 

The era of mass production is not over, but work 
reorganization together with flexible automation 
(discussed in app. 4-A, at the end of the chapter) has 
made shorter production runs economical, and 
encouraged product differentiation. In assembly, 
where the inroads of automation have been slow, 
more companies have turned to work groups to 
improve quality and flexibility, while reducing the 
number of first-line supervisors to cut costs. Typi- 
cally, supervisors have been assigned managerial 
and liaison tasks eulier exercised at higher levels 
(e.g., mterdepartmental coordination). 

Table 4-2 summarizes the primary feamres found, 
singly and in various combinations, in redesigned 
production systems, taking the view that it is the 
organization of production, not the computer meth* 
ods summarized in appendix 4-A, that distinguishes 
the best performing companifs. As noted in tlie 
tnVile, when work groups rep'.ace individual work 
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Stations, employees typically need broader skills. 
Sometimes, shopfloor workers may even be asked to 
deal directly with customers (perhaps their counter- 
parts in other firms). Supervision in the traditional 
sense often recedes, with hourly paid group leaders 
given responsibility for internal coordination and 
conflict resolution, as well as liaison with other 
departments. 

Rarely will the production system in any one 
company include all the characteristics listed in table 
4-2. Partial, halting, and piecemeal implementation 
has been the rule. But many American companies 
are experimenting with at least some of these steps. 
This generally calls for three types of training: 

1. Basic skills. With more employees required to 
read information from computer terminals and 
enter data correctly, comp. .lies that reorganize 
as outlined above typicdly screen employees 
for competency in reading, writing, and simple 
arithmetic, followed by refresher courses or 
intensive instruction for those who need it. 

2. Task-specific technical skills. Companies seek- 
ing a multiskilled workforce must necessarily 
provide more training in the operation of 
particular pieces of equipment. 

3. Organizational training. Intended to set each 
individual's job in overall context, demonstrate 
its importance for achieving the firm's goals 
(i.e., cost, quality, customer service), and moti- 
vate workers, this kind of training is by far the 
most difficult to deliver effectively. Companies 
frequently rely on indkectmethods — e.g., train- 
ing in SPC — to prepare workers to take more 
responsibility. 

its 
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Table 4-2— New Job and Organizational Design Practices in U.S. Industry 



1. Seeking flexibility, firms define joos more broadly, with multiskilled groups often taking over responsibility for a number of tasks. 
Sometimes broader skills and responsibilities follow more or less directiy because computer automation permits each person to do 
mote. 

2. Training exposes employeas to corporate goals and enhances motivation, sense of l^eionging, and commitmenilhezo objectives often 
nf)erge Into the development of the contextual knowledge employees need in order to understand how their wori; affects the rest of the 
firm and its customers. 

3. Employees at lower levels may be granted a say in deasions on procedures, and perhaps equipnf)ent, as weli as day-to-day operations. 
Often, participation takes the form of consultation between employee representatives and the company's technical and managerial 
staff. 

4. Managers may give groups of workers some or ali of \ho authority fornf)erly vested in first-line supervisors, including responsibility for 
quality and for coordination with other departments. 

5. In selecting new employees, companies may weigh motivational and attitudinal taaors, as well as social and communications skills, 
nrK>re heavily than experience. Some American firms have adopted multiple levels of screening, v^th apttude and per haps psychological 
tests followed by interviews with both supervisors and prospective co-workers. 

6. Pay scales may reflect an employee's skills (pay for skills) and/or performance (payment for results). 

7. In decentralizing, some companies have replaced functional wth product-centered organizations, intended to channel work smoothly 
and directiy from Input to output of the system, creating a faster, more flexible (through not nece?:::aiily less cosily) production process. 

SOURCES. Technohgy and Stwctural iJn&mployment. Reemploying Displace Adufts, OTA-ITE-250 (Alexandria, VA. National Technical Information 
service, Febmary '986), pp. 356-357, internatma! Competiton in S&n/ices, OTA-ITE 328 (Wash:ngton, DC. U.S. Governmont Pnnting Offico, 
July 1987), pp. 278-284. 



Much organizational and motivational training 
aims to modify attitudes concerning employee 
responsibility, encourage awareness of the link 
between workplace tasks and the company's overall 
success or failure, and build loyalty to the organiza- 
tion. The intent is to persuade people that their jobs 
are vital for the contijiuing prosperity of the firm, 
and that management values their contributions, 
small or large. Although some of this training 
smar:ks of paternalism — and some companies admit 
this — it should not be viewed solely in that light. 

Box 4-B gives examples of two American manu- 
facturers, pressed in different ways by international 
competition, that have taken some of the steps 
outlined above. To the extent that cost-benefit 
tradeoffs can be evaluated, more jRrms are making 
careful efforts at measuring them; they are finding 
that training helps workers lear on tlie job, that 
careful attention to integrating new employees into 
the organization can r**duce the time required for 
them to become fully productive. 

New Responsibilities; 

With work groups taking on self-management 
responsibility, companies have eliminated foremen, 
or placed them over several groups (totaling perhaps 
80 or 100 employees, rather than a dozen or so"^. As 
the number of job classifications declines, produc- 
tion workers also take over some of the responsibili- 
ties of technicians and craft workers (e.g., inspec- 
tion, simple maintenance). Finally, those few plants 
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that have undergone more-or-less complete transi- 
tions to work groups have had to change their 
"management" information systems in rather fun- 
damental ways. Some have begun transmitting 
customer orders (and sales projections) directly to 
the factory floor. 

Production Workers 



In the TTrjted States, management has tradition- 
ally givjn orders and labor has followed them. As 
once- sharp lines blur, companies call on a loosely 




Pt}oto cfodH: U^-ChryslerNathnaJ Training Center 



A Joint union-management team develops training plans. 

1 n 
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Box 4-B — Work Reorganization and Training in U.S. Industry: Two Examples^ 

Motorola: Microprocessor Production 

Managers at Moto-'>1a pride themselves on their success in takiiig on Japanese competition, both at home and 
abroad A 1988 recipient of the Malcolm Baldridge Quality Award, Motorola was quicker than nios^ U.S. electronics 
firms to recognize that manufacturing would be critical dimng future rounds of international competition. The 
company's managers realized liiat training had to be part of their plans for improvement in manufacturing, as 
illustrated by the reorganization of the firm's Austin, Texas, microprocessor plant. 

The Austin factory is currently m tlie midst of a two-stage program to cut costs and improve quality and 
customer responsiveness. The first stage, largely completed during 1989, entailed a complete redesign of facilities 
and operations, but little in the way of new capital outlays. During the second stage. Motorola will invest in a new 
generation of flexible manufacturing ^^upment. The company believes it makes no sense to automate until the 
production process is already functioning well. (This is also one of the hallmarks of Japanese manufacturing 
practice.) 

Although cost reduction was a major goal, this could not be achieved simply by cutting direct labor, which 
accounted for no more than 5 or 6 percent of manufacturing costs. Motorola sought improved quality (fewer bad 
parts, greater customer satisfaction), shorter delivery times, and greater flexibility — as well as better employee 
morale — by organizing production around work ceUs and work groups. Each cell, manned by 6 to perhaps 20 
employees, performs a particular set of tasks Since ti." plant operates around the clock, the equipment within a cell 
might be shared by as many as four work groups. The product mix varies, so tnat different shifts may be making 
different chips. In the words of one manager: * 'The strategy was to make ihe produt mix problem more manageable 
... to inculcate a strong sense of ownership and accountability in which participative management principles could 
be applied." 

There are no foremen in the Austin plant. Instead, group leaders, who are hourly employees, have taken over 
the supervisory tasks; planning tlie flow of production based on incoming orders is one of their primary 
responsibilities. Each group is accountable for its o-^m output quality, for productivity improvements, and fcr 
n>eeting in-plant delivery schedules (e.g., to the next cell). Teclmicians and engineers have been assigned to work 
with most of the groups. Group members must be comfortable with SPC, with a constantly changing mix of 
products, and with frequent product/process c!;anges. Sometimes they must placate angry customers. Computer 
systems bring business data directly to ti;e factory floor. 

When a skills assessment showed th?.t nearly one-third of the existing Austin workforce was weak in reading, 
writing, and arithmetic — ^which had not been apparent in the old work en virontnent — Motorola instituted a 300-hour 
intemal basic skills couise. Like their counterparts in other firms. Motorola managers would prefer not to spend time 
and money making up for whai they see as deficiencies in the public education system. But, short of culling 
employees on the basis of present skills — which no company really wants to do — there was little choice but to 
proceed with remedial education. 

With the first phase of reorganization largely complete, a plant that had been approaching capacity at some 
1 .5 million microprocessors monthly now produces more than 4 million. Direct labor has been reduced by half, and 
on-time delivery performance greatly improved. Quality has increased steadily toward the firm's "six sigma" goal 
of near-zero defects. Additional training will be required during the second phase, when sophisticated new 
equipment is installed. 

Caterpillar: Heavy Industry in Trouble 

In many countries. Caterpillar's famiiiar yellow earthmoving and construction equipment has traditionally held 
more than half the market, but in the early 1980s the timi's position came under severe anack- First, Japan's 
Komatsu expanded its product range far beyond the lower end of the market and mto Caterpillar (CAT) territory. 
Komatsu moved aggressively into Far Eastern countries, and began lining up dealers in the United States. Next, the 
exchange rate moved against CAT. With the dollar gaining some 40 or 50 percent against major currencies, and 
much of its production in U.S. plants, CAT found itself in a scvt ^ cost-price squeeze. Fmally, U.S. contractors, 
loyal Caterpillar customers, were steadily losing tiieir dominance of international construction markets. 

(continued on next page) 

Incorporate Strategy and Industnal Training/' report prepared for 0X\ under contract No. L3-5140by Robert R. Miller. Feb. 28. 1990. 
Also Robert L. Rose," Caterpillar Sees Gains In Efficiency Imperiled by Strength of Dollar.** Watt Street Journa!, Apr. 6. 1990. pp. Al. All. 
Nick Garnett. * 'Caterpillar Gets Dug in to $2bn Factory Modernization," Financial TimeSt June 6. 2990. p. 14. 
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80x4-8 — Work Reorganization and Training in U.S. Industry: Two Examples— Continued 

Over 3 >ears in the mid-1980s, CAT lost more than $1 billion. With the return of the dollar to lower levels, the 
company's income statement improved. Nonetheless, the huge !2*«es were traumatic. CAT has substantially altered 
its business practices, seeking to reduce exchange rate risks by moving production overseas and purchasing more 
components abroad. In departing from its past practice of making most of its own parts and components, CAT has 
sought to shift risks to suppliers. Today, the company continues to operate 17 plants in the United States, but it 
produces comjwnents internally only when it has a substantial cost advantage or wishes to preserve core 
technological capabilities. Worldwide, Caterpillar now has only 60,000 employees (two-thirds in the United States), 
compared with 100,000 at the beginning of the 1980s, 

To bring down overall production costs, CAT is investing more than $2 billion in its own manufacturing 
operations. Much remains to be done, but the company has moved toward a JIT system, and reorganized plants 
arounu machiriing and assembly cells fitted with state-of-the-art flexible production equipment. Inventories have 
been reduced substantially. Although 60 job classifications remain, the number had earlier been more than four 
tunes greater. Work groups have been given responsibility for quality, productivity improvements, and meeting JIT 
delivery schedules. As an example of the results, transmission assembly at CAT's Peoria, Illinois, plant now takes 
a few days rather than 3 months. 

Given a lengthy histoiy of labor discord, the long-term success of the new practices remains to be sixn. Less 
supervision, flatter organizational structures, and ever-stricter demands for higher qualit> and lower costs requLc 
new skills throughout the workforce* CAT's training has traditionally targeted skilled workers and suj>ervisoiy 
personnel, but this has begun to change: the company has introduced new programs to help unskilled and 
semiskilled workers cope with the group-oriented approach to production, which has far less formal structure than 
found in the company's old plants. 

Ci^ ,T has also begun helping its U,S. suppliers with training, providing them at cost with courses in SPC, 
blueprint reading, and geometric dimensioning and tolerancing. The company would like to oid in-coming quality 
inspections, relying instead on annual certification of vendors, but many suppliers have bceri unable to meet the new 
quality targets. 

Recently, CAT has become concerned that it may not be able to find ^"gh machinists and C4her skilled 
workers in the years ahead. While the firm has revived its apprciticc^hip i^rogram, halted in 1980s as losses 
mounted, qualified candidates have been scarce. 



related group of **soft'' teclmologies — continuous 
improvement (kaizen) and employee involvement 
programs. SPC and JIT — to help employees feel 
comfortable in their new roles. SPC and JIT, for 
example, frequently function on two levels: as 
well-defined technical methods, and also as tools for 
impressing on workers their roles and responsibili- 
ties in the redesigned production system. For engi- 
neers and managers, SPC functions as a rigorous, 
quantitative method for monitoring and controlling 
production. Shopfloor workers may be asked to 
help — ^by recording SPC data, trying to analyze it. 



applying the results where possible — ^but the pri- 
mary purpose is motivational, aimed at self- 
discipline.^^ SPC thus becomes a tool for workers to 
understand what they are doing and fmd ways of 
doing it better. Indeed, SPC in an American firm 
may not differ much from kaizen in a Japanese firm. 
Box 4-C discusses in more detail these methods for 
helping organize and manage complex production 
systems. 

The organizational technologies outlined in box 
4-C serve as preliminaries to automation, helping 
companies avoid mechanizing wasteful or ineffi- 



i^Tliis is true not only In the United States, but in Japan, where: 

Groups begin by learning a number of statisncal procedures which the foreman has been taught m sftccial courses — tree diagrams. Pareio 
curves, how to use. if not actually bow to do regressions. Tht^ is paitly for real, these are indeed the techniques which — depending on 
the nature of the worlc-place— may be used to identify problems for the group to tackle, ParUy. also, they arc s>TDbohc—v/ays of aosoibmg 
and expressing a scientific atutude to work: an miuation into a confraternity, a httle like the Boy Scout learning his knots. 

"•Employee Trauing in Japan,* * report prepared for OTA under contract No, L3-4335 by David Caimcrossand Ronald Dorc, Marcli 1990. p. 15. 
For an c^U*is.Ve comparative study of quahty curclcs and their diffusion, see Robert E, Cole, Strategies for Learning. Small-Group Acnvines m 

Amencanjapanese, jn^lSwedish Industry (Berkeley. CA. Umversity of California Press, 1989), On current quality control procedures m U.S. industry, 

particularly for scmicont'uctors and opacal fibers, sec Investment Strategies for Quality Assurance." Planmng Report 90-1, Quick, Finan & 

Associates for the National Instinjte of Standards and Technology. April 1990, 

ERLC ^ ^ 
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cient processes. Once a firm understands its proc- 
esses and the needs that a reorganized production 
system must satisfy, it is in a far better position to 
specify new equipment (recall tlie Motorola exam- 
ple, box 4-B). In this light, computer-integrated 
manufacturing (CIM) is evolutionary, not revolu- 
tionary. 

These stages of refinement and streamlining need 
not require extensive training in task-specific skills. 
They do require attention to problem-solving, smgly 
or in groups, and to skill breadth. With JIT or 
JTT-like systems, there is no time to wait for a 
supervisor *'> assess a problem (defective parts, a 
machine breakdown) and a specialist to fix it. 
Workers should be in a position to diagnose arid 
solve most such problems themselves. Maintenance 
training, for example, then serves multiple ends, 
helping employees understatid how equipment oper- 
ates, and thus how it may fail, as well as enabling tlie 
company to reduce its maintenance staff. 

How much training is needed when work is 
reorganized? What makes for good training in 
support of continuous improvement or employee 
involvement? These questions have no g<?neral 
answers. But it docs seem clear that techniques like 
those summarized in box 4-C are more likely to 
prove effective when part of a company-wide 
reorganization, one f 'at the v/orkforce will accept 
and believe in. Typically, this means linking reor- 
ganization in convincing fashion to the company's 
competitiveness — hence job security for shoptloor 
workers. If employees sense a quick-fix effort, or 
think they will be blamed for future problems, 
reorganization more than likely will fail. 

Supervisors 

The supti"visor*s xole in a reorganized factory 
differs fundamentall} from that of the line foreman. 
There is less need fur such traditional supervisor) 
tasks as motivating and disciplining worker, or 
monitoring performance. When supervisors over^e 
a nuinber of work groups, becoming coordinators 
and facilitators, it is more as if the supervisor ..orks 
for the group rather than over it. For example, the 
supervisor may become Jie liaison with the person- 
nel department. Ideally, persuasion replaces author 
ity, with teaching and traimng added to the supervi 
sor*s role. Supervisors also need better diagnostic 



skills, and, if they work wiCi engineers, some 
familiarity with technical issues. 

Some companies have found that fewer than half 
their supervisors can adjust, even after training in 
human relations, participatory management, -^md 
organizational technologies like SPC or JIT. Super- 
visors who caimot make the transition ht e some- 
times found themselves out of work. Other compa- 
nies have tried to train redundant supervisors for 
technical support jobs, where interpersonal skills are 
less important. But these jobs have grown cor^..dera- 
bly more demandmg with the spread of computer- 
based equipment, and few supervisors, especially 
tl?ose promoted from the factory floor, have an ideal 
backjjTound for filling them. Indeed, the simpler 
support jobs, like quality control, tend to disappear 
with reorganization, while others may now call for 
a college degree (usuig sophisticated computer 
models fcr planning ar. ' scheduluig— c.g., computer- 
aided process plaiming, or CAPP — see app. 4-A). 

Engineers 

Reorganization, finally, alters the relationship 
between shopfloor workers and engineering staff. 
Doth product engineers and manufacturing special- 
ists may be expected to act on suggestions and ideas 
from production workers, join in quality circle and 
kaizen meetings, and otherwise treat shopfloor 
employees more or less as equals. Many companies 
have found this to be a painful experience for their 
engineers, who tend to view themselves as fountains 
of expertise and the workforce as receptacles. 

In the scientific management ideal, there was one 
best or optimum way to organize production, tliat 
way known to the initiates. To the extent that this 
view still shapes the attitudes of American engi- 
neers, they will continue to have trouble working 
effectively with shopfloor employees. When it 
comes to process design, engineers often concen- 
trate on the hardware — ^machinery and equipment — 
treating die workers as adjuncts, there to do what- 
ever is too complex or expCiisive to automate. In the 
cxu-eme, engineers may view automaiioit as a way to 
get people out of the system because they are sloppy, 
unpredictable, inefficient — the source of errors. A 
recent surve> finds manufacturing engineers poorly 
prepared for CIM because interested only ui the 
technology, not in how people can use it.^^ 
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'^DcUef K. Koska, "Tcclmolog> s Impact on Uic Manufatiunng Engineer in ifcc Year 2000," paper presented at Auiofaci 89 Conference & 
oosiiioD, Detroit, MI, Oct. 30-Nov. 2» 1989. The survey was conducted by the A.T. Kearney consulting firm. 
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Box Organizational Technologies 

Statistical Process Control 

The goal of SPC is to reduce variance in the production process, resulting in more consistent output with fewer 
and less serious defects, minimum scrap and rework.' Amencan firms developed the fundamentals of SPC during 
the 1920s and 1930s, but the methods have been much more visible since their reimport from Japan, beginning in 
the 1970s. 

By measuring process parameters (e.g., the mu:snire content of cookies as they enter a baking oven), and 
examining trends over time, SPC defines the limits pas! which product attributes begin to deteriorate (eg., the 
cookies leave the oven too hard or too soft). Once these limits have been determined, the process can be monitored 
to keep the critical parameters in the proper range. Seemingly simple, SPC can become quite complicated when 
dozens of variables are involved, or the process goes out of control and the causes carmot be located. 

Many if not most such problems are matters for the engineering staff. Companies train shopflcor workers in 
SPC methods in large part to impress on them the need ror continuous and disciplined attention to their work. Rarely 
do they expect employees to actually learn anything about statistics beyond a few simple terms like a eragcs and 
ranges. The intent is to socialize them, integrate them into the pioduction system, and create a self-managing wor^c 
environment. Still, basic skills are necessary if workers are to enter data and read the control charts tliat tell them 
whether or not they are doing a good job. 

Tlie example of Plumley Companies, an auto parts supplier in Tennessee, illustrates the impacts of SPC and 
the training required. During the early 1980s, Plumley was shipping parts with defect rutes of 1 in 300; the company 
had lost its oldest and one of its best customers — Buick. When Plumley tried to implement SPC in conjunction with 
the installation of new manufacturing equipment, it discovered that nearly half of its 5(X)-pcrson workforce iiad not 
completed high school; many employees, including supervisors, were unable to read. The company embarked on 
an employee education program. With its investments in new equipment. p!ii<5 SPC, Plumley was eventually able 
to reduce its reject rate to 1 In 10,000. The firm has won back business from Buick, and gained such demanding 
new customers as Nissan. 

In anothei example, at a cookie factory, introduction of SPC proved troublesome, but not because of basic skills 
problems.^ Managers neither explained the goals of the program adequately, nor provided appiopriate training. 
Bakers, muers, dough rollers, and machine aiptains focused on maintaining particular target values for moisture 
content, line speed, and temperature in each of eight oven zones, without regard for the process as a whole. This 
missed iJie point: actions at each stage affected tliose downstream; turning out cookies with the desired weight, 
shape, color, and consistency required attention to ranges *^vid trends, rather than specific values. Most parameters 
must in fact be slightly **off-target:" if the dough is too moist, oven temperatures must be a little higher, and perhaps 
the line speed a bit slower, else the cookies will be too soft It was only when management attempted to improve 
the situation through a coujse in problem solving skills that they r^lized workers not only misunderstood the 
purpose of SPC, but resented the way it had been implemented (some, for instance, felt they were simply being asked 
to do needless paperwork). 

Just-In-Time 

The central idea behind JIT production (sometimes known, especially in Toyota's version, us kanban) is 
simple: materials, components, and subasse mbl'-^ should be delivered (to the factory, assembly line, work station) 
only as needed. Because JTT minimizes v;ork-in-process hventoiy and buffers of parts between production stages, 
it is an essential element in the lean production systems for automobile assembly described earlier in the chapter. 

JIT saves money directly through lower inventory levels and reductions in factory floor area (since less storage 
space is needed). With on-line inspection, bad parts and otlier production problems surface immediately, rather than 
days or weeks after the fact. WhUe any disniplion serious enough to interrupt the flow of parts can shut down 
production, this seeming disadvantage lies, in fact, at the heart of the JIT approaclr. tlie goal is to prevent disruptions; 
this is achieve by making tliem intolerable. As with SPC, the objective is to keep the process always under control 
and running smoothly. The costs of disruptions become so high in a JIT system that all workers understand th. leed 
to avoid them. 



lln a typical wamplc, a manufacturer of nylon stockings reduced defects by more ihan 80 percent over 7 months through SPC» with no 
increase in production cost. W. Edtvards Dcming» Out of the Crisis (Cambridge, MA: NUT Press, 1986). pp. 380^387. 

2* 'Tnumng Faclory Workers ThrccCasc Studies/ * report prepared for for OTA undc; coniraci No. N3-2670 by Larry llirshhom, Wbanon 
Center for Applied Research. October 1989. 
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Bccau sc a fiiU-blown JIT system marks such a big ch^ingc in the production process, introduction typically calls 
for considerable iraining. For example, woiiccrs may need multiple skills so they they can help one another out when 
ncccssaiy. JET also requires more sop\ isticaiion on the p;:rt of purchasing departments, which, as noted in box 
must select suppliers on the basis of reliable delivery and consistent quality so that Inspections of incoming pans 
can be minimized (and because a batch of bad parts can shut down the plant). 

Ratlier than simply a matter of minimizing inventories, JIT methods actually comprisea broad set of guidelines 
for designing and coordinating factory production. Understood in this fashion, JTT becomes another way of 
continually examining each and every piece of the manufacturing process, in all possible lights, looking for potential 
problems and potential sources of improvement. Toyota's kanban system, for mstance, evw-vcd tlirough a quarter 
of a century of experience-based learning. When the automaker decided to automate this informal system (named 
kanban after the tags used f jr scheduling), Toyota engineers realized they would first have to spend 2 or 3 years 
figuring out tlJv* logic embodied in the actions of the people running around the plant with their kanban tags. 
Continuous Improvement 

Kaizen, or continuous improvement programs, even more than SPC or JIT, should be seen as * 'philosophy * * — a 
way of keeping woricers focused on the need for cost reduction, quality improvement, reduction of waste and scrap. 
Grcup probiem-solving sessions (e.g., quality circles) and employee suggestion programs have been among the 
most popular methods for fine-tuning production operations. Workers may meet witli supervisors, production 
planners, or members of the engineering staff to seek and solve problems and make suggestions for improvement 
(better hand tools, red;!ctions in set-up time). 

At the NUMMI plant, for example, small groups of production workers meet periodically to seek ways of 
modifying assembly tasks or eliminating wasted motion. Improvements may be . simple as rearranging a work 
station to allow easier access ti. parts, or as complex as persuading engineers to alter component designs for ease 
of production. Work groups at NUMMI also help plan training, which lias ranged from task-specific skills to human 
iclations and problem-solving. Experience at many companies shows that kaizen-Skc programs prove most 
succcs^'fyl when they include training in both technical skills and group dynamics. 



RE^'i RUCTURING FOR 
COMPETITIVENESI? 

This section examines restructuring more broadly, 
including human resource practices in service indus* 
tries While the sources of competitive pressure 
differ, competition in ilie services ccitcrs on costs 
and prices, quality and flexibility, just as in manu- 
facturing. Retail banks, for example, advertise 
lo v-cost checking accounts, organize production to 
minimize bookkeeping errors, and inve^, in auto- 
matic tellers to provide rounu-the-clock service (and 
cut labor costs). Banks now ask "customer service 
representatives" to engage in active selling, using 
computer simulations to demonstrate the virtues of, 
say, an individual retirement account.^"* As this 
example suggests, service firms, like manufacturing 
companies, have begun to manage, train, and moti- 
vate their employees in ways that would have been 
quite foreign 15 or 20 years ago. 



From Work Redesign to Organizational 
Restructuring 

At Motorola (box 4-L i, managers believe that the 
Jays of longproduc ".on runs of standardized micro- 
processor chips are pretty much over. They see more 
customization, requiring a production system that 
can respond to constantly shifting market demands 
without cost or quality penalties. In this light, the 
reorganization of Motorola's Austin plant simply 
marks the first step in adjusting to the competitive 
realities of the 1990s. Subsequent steps may be more 
difficult. Tlie first phase was limited to the factory 
floor. Later phases will extend beyond the factory, 
affecting engineering, marketing, and finance. Bu- 
reaucratic obstacles seem inevitable. In tlus, the 
fiinire for Motorola resembles that for most of 
American industry. 

New organizational forms emerge gradually, tak- 
4*g on different shapes in different industries and 
different parts of the world. While the picture 



"U,S. Congress. Office of iCchnolog> Assessment. International Compenuon in Senses, OTA-ITE-i*i (Washifigion, IX. i;.S. Govcrnmcnl 
ftiniing Office* Juiy l987). pp. 288-291. 
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remains cloudy, at the most general level the overall 
shift can be described as one from *Tordist" mass 
production to more flexible organizational struc- 
tures.^^ There is no need to accept the theorizing that 
goes with so many of the discussions of both 
Fordism and flexible specialization to sketch out the 
implications for training. 

Table 4-3 (a slightly abbreviated version of which 
appeared in ch. 1 as table 1-1) traces the shift by 
contrasting two ideal types: an older model charac- 
teristic of U.vS. mass production industries in the 
1950s and 1960s, and a new model that encompasses 
man) of the changes described in this chapter. Old 
and new approaches to training appear at the bottom 
of the table. The new model has been tenned flexible 
decentralization to underline two primary points: 1) 
investments in flexible automation make shorter 
production runs possible with little sacrifice in 
efficiency; and 2) decisionmaking authority is being 
transferred downward and outward, to semiautono- 
mous divisions and to the factory floor. 

Labor-Management Relations 

Organized labor has been ambivalent or opposed 
to several of the changes summarized in table 4-3 
(e g., reductions in job classifications, outsourcing). 
In some cases, their suspicions have good cause: not 
a few companies have implemented aspects of the 
new model, or closed old plants and buUt new ones 
in States where organized labor is weak, as part of 
antiunion strategies. Given continued opposition not 
only from some union members, but from managers 
who would prefer not to yield authority to line 
workers, attempts to reorganize existing plants along 
the lines outlined in table 4-3, particularly plants 
with strong unions and a history of labor- 
management discord, have sometimes proved im- 
possible. 

Although many companies seek to avoid unions 
when restructuring — a number of Japanese trans- 
plants have located in rural areas where labor unions 



have little support — in other cases competitive 
pressures have spurred cooperation between unions 
and management. Organized labor has been gener- 
ally supportive of one of the key elements in table 
4-3 — transfer of authority downwaid to the shop 
floor. At NUMMI, for example, management agreed 
to hire a majority of v/orkers from among the laid-off 
employees of GM's old Fremont plant — known for 
troubled labor relations — while the United Auto 
Workers (UAW) agreed to accept flexible work rules 
and only four job classifications. About 240 hourly 
workers spent 3 weeks atToyota^s facilities in Japan 
for classroom and on-the-job training prior to plant 
start-up. These workers then became trainers for the 
rest of the 2,000-person workforce. NUMMI has 
maintained high quality standards, while productiv- 
ity exceeds the GM average by 40 percent. 

At GM's own factories, joint labor-management 
training and quality programs have also had positive 
impacts. In the company's Hamtramck plant, all 
assembly is performed by work groups, a Joint 
Activities Committee meets weekly to evaluate 
quality and productivity, and employees regularly 
attend the UAW-GM off-site Paid Educational 
Leave program.^^ In other examples, a <^oup organ- 
ized through the UAW-GM Human Resources 
Center found ways to cut costs of body sealer at the 
Lansing (Michigan) Body Plant from $8 to $3 per 
car, while joint committees at stamping plants have 
managed to dramatically reduce die change tunes. 
As discussed in chapter 8, the UAW has negotiated 
joint training funds with the three major U.S.-owned 
automakers. These funds are used to promote 
teamwork as well as provide technical training. 

Genuine Change or Cosmetic? 

Companies that take a piecemeal approach to 
reorganization risk failure, particularly those that 
pick and choose Japanese production practices 
according to whether managers feel comfortable 
with them. It is entirely possible that the new 



'^Michael J. Piorc and Charles F, Sabc!, The Second Industrial Divide (New York. Basic Books, 1984), Charles F. Sabel. "Flexible Specializauon 
and the Ro-emcrgcnce of Regional Economies.' Reversing Industrial Decline? Industrial Structure and Policy in Britain and Her Competitors^ Paul 
Hirst and Jonathan ZciUin (cds.) (Oxford, UK. Berg, 1989), pp. 17-70, Richard Florida and MarunKcnncy. "High Technology Restructuring in the USA 
and Japan,** Environment and Planning A, vol. ^-bruary 1990), pp. 233-252, Paul Milgrom and John Roberts, ^'Tlic Economics oi Modem 
Manufactunng: Technology, Strategy, and Organization." American Economic Review ^ vol. 80 (June 1990), pp. 511 528. Also sec International 
Competition in Services, op. cit., footnote 14, pp. 253-287. 

'^Joseph M. CaUahaii, "S judanty in Polctownl" Automotive Industries, June 1989, p. 71. Also see * 'UAW-GM Joint AcUvities at the Plant Level.*" 
Work in America Institute, Inc., Api 19, 1989. 

Unions in chemicals, steel, and t^ie airhncs, among others, have agreed to flexible job assignments, mcludmg material handling, repair, and 
housekeeping tasks. Harry C. Katz and Jeffrey H. Keefe, ''Industnal Restructuring and Human Resource Preparedness m Umomzcd Sctlmgs, * Peter 
O finger c: al., (eds.), TUrbulence in the American Workplace (J^cw York, NY: Oxford Umversity Press, fonhcoming). 
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Table 4-3— Changing Organizational Patterns in U.S. Industry 



Old model New model 



Mass production, RexibiS decentralization, 
1950s and 1960s 1980s and beyond 

Overall strategy . . 

Low cost through vertical integration, mass production, scale • low cost with no sacrifice of quality, coupled with substantial 
econondies, long production runs. flexibility, through partial vertical disintegration, greater reliance 

Centralized corporate planning; rigid nr^anagerial hierarchies. on purdiased components and services. 

International sales prinnarily through exporting and direct * Decentralization cf dedsionmaking; flatter hierarchies, 

investment • Multi-mode international operations, including minority joint 

ventures and nonequity strategic alliances. 

Product design and development 

Internal and hierarchical; in t. le extreme, a linear pipeline from • Decentralized, with carefully managed division of re sponsibility 
central corpora ^ research latK)ratory to development to manu- among R&D and engineering groups; simultaneous product 

facturing engineering. and process development where possible; greater reliance on 

Breakthrough innovation the ideal gbal. suppliers and contract engineering firms. 

• Incremental innovat^n and continuous improvement valued. 

Production 

Rxed or hard automation. • Rexible automation. 

Cost control focuses cn direct labor. • With direct costs low, reductions of indirect cost become critical. 

Outside purchases based on arm's-length, price-based compe- • Outside purchasing based on price, quality, delivery, techno!- 
tit'on; many suppliers. ogy; fewer suppliers. 

Off-fine orend-of-line quality control. • R jal-time, on-line quality control. 

Fragmentatf ^n of individual tasks, each spedfied in detail; • Selective use of work groups; multiskjiling, job rotation; few job 

many job classification s. classification^. 

Shopfloor authority vested In first-line supervisors; sharp • Delegation, within linv'ts, of shopfloor responsibility and author- 

separation between labor and management. ity to individuals and groups; blurring of boundaries between 

labor and management encouraged. 

Hiring and human relations practices 

Wbri<force mostiy full-time, semi-skilled. • Smaller core of full-time employees, supplemented with contin- 

Minimal qualifications acceptable. gent (part-time, temporary, and contract) wori<ers, who can be 

Layoffs and turnover a primary source of flexibility; workers, in easily brought in or let go, as a major source of flexibility. 

;he extreme, viewed as a variable cost • Careful screening of prospective employees for basic and social 

sklHs, and trainability. 

• Core workforce viewed as an investnf)ent; apanage ment attention 
to quality-of-worklng life as a nneans of reducing turnover. 



Job ladders 

• Internal labor nr^ket; advancement through the ranks via • Limited internal labor market; entry or advancement may 
seniority a'^id informal on-the-job training. depend on credentials earned outside the workplace. 

Governing metaphors 

• Supervisors as policemen, organization as army. • Supervisors as coaches or trainers, organization as athletic 
team. (The Japanese metaphor: organization as family.'^ 

Training 

• Minimal for production workers, except for informal on-the-job • Short training sessions as needed for core workforce, some- 
training, times motivational, riometimas intended to improve quality 

• Specialized training (including apprenticeships) for grey-collar control practices or smooth the way for now technology, 
craft and technical workars. • Broader skills sought for both blue- and grey-collar wori^ers. 

SOURCE: OffK^ of Technology Assv T^ent, 1 990. 
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approaches work because the elements are mutually 
interdependent. With only some of them in place, the 
system may perform poorly. Or improvement may 
be temporary, with the organization later sliding 
back into its old ways — particularly if higher man- 
agement does not buy into the entire agenda, but 
treats it as another way of manipulating employees. 

A 7-year business expansion has made it rela- 
tively easy foi American industry to invest in 
tiaining and experiment with innovations like those 
outlmed in tables 4-2 and 4-3. The test will come in 
the inevitable downturn. Some companies in some 
industries (including, for example, IBM, Hewlett- 
Packard, Motorola, Pacific Telesis, and a number of 
large banks) have had long-standing policies of 
adjusting employment levels through attrition, re- 
training and redeploying their existing workforce 
when pro duct or process technologies change, rather 
than laying off one group while hiring another with 
needed skills.^*^ Facmg potential layoffs in its 
electric motor and transformer plant in Fort Wayne, 
Indiana, General Electric moved some of its growing 
production of aircraft engine controls to Fort Wayne, 
finding it less expensive to retrain hundreds of 
employees with 20-plus years of seniority than to lay 
them off and train new pcople.^^ 

Stilly overcapacity or recession will from time to 
time force large cutbacks in the output of some U.S. 
industries. How will employers respond? A few 
companies have begim to experiment with concen- 
trated training on company time during periods of 
slack demand, hoping to upgrade worker skills for 
the long-term good of the organization. Such poli- 
cies remain the exception, with many more Ameri- 
can firms still subscribing to start-stop practices in 
training. One point seems plain: firms that seek to 
adopt Japanese production methods in a full-blown 



way will not be able to close entire plants for weeks 
or months. 

Sectoral Comparisons 

Table 4-3, while cast in terms of manufacturing, 
could just as easily incorporate terms appropriate for 
service fiois. Table 4-4 gives summary descriptions 
of the changes imderway in four U.S. sectors — two 
in services (banking and retailing), and two in 
manufacturing (textiles and automobiles). These 
help fill in the general picture of restructuring, while 
illustrating differences miong industries. Textile 
manufacturers, for example, appear the least sophis- 
ticated by far in their approach to training. 

In both banking and retailing, the forces driving 
change have been domestic more than international: 
deregulation in the case of financial services; greater 
consumer buying power, shifting tastes, and migra- 
tion to the suburbs in the case of retailing. Financial 
service firms and retailers have adopted aggressive 
traiiiing and human resource strategies, although, as 
the table indicates, necessarily quite different from 
those of manufactuiing firms. 

Automob:ae manufacturers pay wages well above 
the average, and offer attractive fringe benefits 
(about the same in union and nonunion plants); they 
have had little trouble finding people with adequate 
basic skills who can be trained to work effectively in 
their production systems.^^ In contrast, most low- 
level jobs in bankhig and retailing pay far less, yet 
employers want personable, competent workers — 
able to deal with the public and convey the desired 
image. 

Not only can few service firms pick and choose 
their workers, many must Lve with annual turnover 
rates of 50 ;>ercent or more. As a result, training 



^'"Layoffs Called Wrong Approach to Saving Money During Hard Tunes," Daily Labor Report, Sq)t 22. l986rOn the oihcr hand, companies 
including RJ. Reynolds, Eastman KodaJc, Bank of Amenca, and Chase Manhattan have abandoned earlier no-layoff policies. Johii Hocrr and Wendy 
Zellner, "A Japanese Import That's Not Selling.* * Business Week, Feb. 26, 1990, p. 86. Even IBM has used early retirement inccnd\ 'o cut its labor 
force in recent years. 

^^Jerome M. Rosow and Robert Zager, Training: The Competitive Edge C^an Francisco. CA: Jossey-Bass. 1988). pp. 209-212. 

One analysis, based on data from several companies, found retraining 100 redundant employees and keeping them on the payroll (doing maintenance 
and security work) for 6 months to be less expensive than laying them off and then rehiring them when demand picked up. Roxane Dean and Daniel 
W. Prior, Your Company Could Benefit from a No-Layoff Policy." Training and Development Journ^J, August 1986, p. 40. Pan of the reason was 
the cxpcct'»tion that some of the l^d-off workers would find new jobs, so that the company would haVi to fully train 25 ^w people as replacements. 
Otherfacta ^making the layoff alternative more expensive included greater Unemploymentlnsurance charges, separation payments, administrative costs 
of both hiring and firing, and lost production due to lower morale among those employees who were retained. 

^"^A the late 1980s, Diamond-Star Motors, the Mitsubishi-Chrysler joint venture in Bloomington-Normal, IL, hired a workforce averaging nearly 14 
years of schoohng; more than 50,000 people appHed for fewer than 3,000 job?. Mazda's Flat Rock, MI, plant, which employ's 3,100 people, received 
nearly 100,000 apphcalions. Richard Child HUl. Michael Indcrgaard, and Kuniko Fujita, **Flat Rock, Home of Mazda: The Social Impact of a Japanese 
^iv—iy on an Amencan Community.* * The Auto Industry Ahead, Who's Driving?, Peter J. Arnesec (cd) (Ann Arbor. MI: University of Michigan, 

Y ,^Qr Japanese Studies, 1989), pp. 69-131. The Mazda plant began production in late 1987; Diamond-Star's first cars left the factory in 1988. 



Table 4-4-Re3tructurlng In Four U.S. Industries 



Textiles 



Automobiles* 



Banking 



Retailing 



ERIC 



Response by U.S. firms to competitive pressures, domestic as well as Internab'onal 



Product variety ?/ithin narrower rnar ket 
segnnents 

New investnient in automc ^d 
production equipnftent 



Renewed emphasis on larger fan^ly 
cars; introduction of small taicks, vans, 
and utility vehicles 

Strategic alliances with Japanese and 
Korean autorrakers Tor small car 
design and production 
Investments in auton^ated production 
equipment; closing of high'cost plants 



Aggressive nrwvenwnt into offshore 
nnarkets, and in some ases into 
foreign confinfierdal banking 
New financial instruments for both 
retail and corporate customers 
Heavy use of inforn^tion technologies, 
often proprietary (e.g., cash 
management services) 



Diversification, expansion into 
specialized stores and n^ket niches 
(fast foods, luxury goods), and new 
regional and local marl^ets; smaller 
stores 

Heavy use of information technologies 



Restructuring and reorganization 

• Tighter links with suppliers and 
custoniers 

• "Quick response" production systems, 
with more attention to fashion trends 



New plants somewhat smaller 
Closer working relationships with 
smaller groups of suppliers 
Limited verb'cal disintegration, with 
selected e..^'''neering tasks farnted out 
to suppliers 



Functional organizations with front and 
back office collapsed 
Greater stress on sales, marketing, 
customer service 



Decentralization of dedsionn^aking to 
Siore managers 

integrated, computer-based inventory, 
ordering, and point-of*sale systems 



Labor market supply conditions y.tany of the shortages noted reflect prevailing wage levels) 



Shortages of workers with adequate 
basic skills, high school education 
• Shortages of skilled technical wori<ers 
and entry-level supervisors 



Continuing reductions in bcth white- 
collar and blue-collar wor!-Jorces 
Shortages emerging in some skilled 
trades due to cutbacks in apprentice 
training during the recession years of 
the early 1980s 



Shortages of workers with adequate 
basic and sodal skills for customer 
servk^e jobs in reteiil branches 



Shortages of wori<ers with adequate 
basic and sodal skills, espedally in 
sonr^e urban areas, for jobs requiring 
customer contact 

No consistent source for managerial 
tracks 



Recruiting and human resource strategies 

• At lower levels, take all comers • 

• Efforts beginning to work with 
community colleges 



High prevailing wage levels help 
automakers recnjit young wori<ers with 
high school and beyond 



H're more female, te mporary, and part- 
time wori<er5 

External hiring for managenf)ent ranks 
(e.g.,directiy fromcollege), rather than 
promotion from within 
Eliminate low*skilled jobs through 
automation, self-service 



Seek new sources of temporary and 
part-time workers— e.'}., women, 
students and retirees 
Internal pronx>fa'on to manageoient 
levels, but increasing Insistence on 
college as a prerequisite 
Elimination of low*skiiled Jobs through 
automation, self*service (e.g., in 
gasoline stations) 



Skill changes and Job design 

• More operator responsibility for quality, 
monitoring of equipment performance, 
and routine maintenance; basic skills 
needed 

• Repair work more complex 



Selective use of multiskilied \vori< 
groups 

Operator responsibility for quality, some 
routine maintenance, simple 
troubleshooting 



Lower level employees assigned 
broader range of tasks (e.g., selling) 
Computer literacy may be needed 



• Sales derks responsible for credit card 

verification, data entry 
^ SonDecomputerliteracy n)ay be 

desirable 



Training strategies 

• Basic skills programs 

• Technical training through community 
colleges and equipment vendors 



More cross-traln'ng; emphasis on 
quality control practices (e.g., SPG) 
Training programs used to build 
employee allegiance to corporate goals 
Basic skills and aduit education 
courses through joint union- 
managennent training programs 



Basic skills for entry«level workers 
Training in proprietary inforn^tion 
systems 

Intensive training for managerial 
candidates 



• Brief but intensive training for entry-level 
workers 

• Extensive training for managers as they 
progress upward 



^Vehido manufadurors.induding Japanese-owned tronsplants/but no! ':^uppildrs. 

SOURCE. Based in part on 'Training and Competitiveness m U.S. Manufacturing and Servwos. Training Needs and Practices of Lead Rrms In Textiles, Banking, Retailing, and Business Servk^s." 
report prepared for OTA under contract No L3«3560 by Lauren Benton, Thomas Bailey, Thierry Noyelle, and Thomas M. Stanback, Jr., Columbia University, February 1990, Table 01 . 



O 



I 



118 • Worker Training: Competing in the New Inter national Economy 



programs are brief but intensive, stressing basic 
skills, firm-specific workplace technologies (e.g., 
point-of-sale terminals), anl customer relations. 
Although both banks and reiail outlets have tradi- 
tionally employed many women, longer business 
hours (themselves in part a consequence of the 
greater number of working women) have led to an 
even greater focus on women as part-time workers. 
Firms in these sectors, finally, as in a number of 
other services, place demands on supervisors and 
managers quite different from those in manufactur- 
ing organizations. As noted in the table, large banks 
and retailers have developed fonnal procedures for 
selecting managerial candidates, and training them 
at successive levels of the management track. 

Changing Practices in Employment 
and Training 

Supply and Demand 

Generally companies retrain existing employees 
when they redesign their production processes. 
Moreover, in high-turnover industries, like many of 
the services, half the workforce is new each year, so 
that training must be built into ongoing operations. 
As illustrated by the examples in box 4-B and 
elsewhere in the chapter, training an existing 
workforce is not so easy as it might sc" Many 
companies have found that existing skill levels have 
simply not been good enough. Even so, few execu- 
tives in major corporations see poor basic skills as a 
barrier that cannot be overcome. Wl.at frustrates 
industry is the double L^irden of providing remedial 
education to improve the skills of high school 
graduates who cannot read or do simple arithmetic 
(and who may show no interest in learning), before 
being able to train in job-specific technical skills. To 
avoid this, companies in a position to be selective 
build more filters into the screening process before 
they hire. 

No longer is a high school diploma accepted as a 
meaningful credential. Some personnel departments 
have also adopted tests intended to measure how 
well people perform in a small group setting, while 
applic ints may have to be approved by the produc- 



tion group lliey will join. As such trends imply, in the 
longer term, hiring and a'aining practices, particu- 
larly in manufacturing, will probably change qaUe 
substantially. Wage levels may have to rise, if 
manufacturing firms — many of which pay much less 
than in such traditionally unionized sectors as autos 
or steel — are to attract workers with the needed 
capabilities. Many young people who once might 
have taken jobs in manufacturing now go on to a 
junior or community college; fewer seem interested 
in pursuing a factory-bound career. It has become 
difficult for many U.S. firms to find, not only 
production workers with adequate skills, but techni- 
cians and engineers willing to work on the shop 
floor. Still, managers of large companies generally 
see the most serious problems, not in their own 
organizations, but in their suppliers — ^particularly 
small firms that not only pay low wages but do little 
or no training. 

Contingent Workers 

As noted in tables 4-3 and 4-4, American compa- 
nies have begun relying more heavily on contingent 
workers — ^those without formal or long-lasting ties 
to an employer. During the 1980s, temporary and 
part-time employment grew at roughly twice the rate 
of permanent, fiiU-time employment, and now ac- 
counts for about one-quarter of all U.S. jobs.^^ For 
employers, replacing full-time staff with short-term, 
project-related, or part-time employees provides a 
simple way lo adjust for variations in demand. Work 
may be subcontracted to small firms, or to individu- 
als. Subcontractors, in turn, may have people on call 
so that they can respond quickly. Firms that rely on 
contingent workers can lay off part of the workforce 
when times are bad, while avoiding some of ilie costs 
(e.g., fringe benefits) of a larger core of permanent 
employees. 

Much as in more primitive economies where 
casual work is common, contingent workers act as 
buffers. Employers have been able to push much of 
the risk associated with business dowiiturns, illness, 
and other interruptions in people's ability to work 
onto individuals. (While some contingent workers 
eventually become eligible for fringe benefits such 



20Richard Bclous, * 'FUnirc Labor Force Requirements,** presentation at Congressional Research Service, July 26, 1 989. Including illegal unmjgrants, 
work in the underground economy (mc n of which is simply unreported, not illegal or otherwise ilhcit), the sclf-cmployed, and those who work at home 
would increase the fraction significantly./ ^ International Competition in Services ^ op. ci\ .footnote 14,chapter 7,from which portions of the discussion 
below draw. 

Twenty percent of the 645 firms in the 1990 Towers Pcmn/Hudson Insutute survey reported that they have a core/contingent workforce, another 1 1 
Q t are moving in this direction. "Workforce 2000— Compctmg m a Seller*s Market. Is Corporate Amcncan Prepared? A Survey Report on 
\ ¥ ^ rate Responses to Demographic and Labor Force Trends,'* op. cit., footnote 3, p. 24. 
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as retirement plans, health insurance, and paid 
vacations, most do not) Rarely does a contingent job 
represent one step on a career ladder; indeed, almost 
by definition, contingent workers have no access to 
internal labor markets, and thus little opportunity for 
on-the-job training. 

But, like the *Tire-and-hire' approach, reliance 
on contingent workers may be more expensive for 
companies than /irst appearances would suggest. By 
definition, contingent workers are hard to integrate 
into group-based production systems. Not only do 
they lack company-specific training, and commit- 
ment to corporate goals, they may not have needed 
task-specific skills — a particular problem in periods 
of rapid expansion. When companies design stan- 
dardized jobs that can be performed by temporaries, 
whether brought in for 2 days or 2 months, they may 
be sacrificing efficiency. Over the longer term, 
companies that rely too heavily on part-time and 
temporary employees may find that they have 
substituted flexibility in numbers for the flexibility 
created by a workforce rich in experience-based 
skills and know-how. 

CONCLUDING REMARKS 

New technology in the workplace, new forms of 
work organization, and the overall shift towards 
service industries have accelerated the need for 
training in the U.S. economy. As companies move 
toward more flexible systems of design, develop- 
ment, and production, they must complement their 
investments in computer-based technologies with 
investments in better-trained workers. The needed 
training goes beyond skills for operating particular 
pieces of equipment. Rcstiiicturcd organizations 
cannot function without a workforce that is both 
well-trained and well-motivated. Increasingly, man- 
agements encourage shopfloor employees to view 
themselves as individually responsible, each in their 
own small way, for the continued success of the 
enterprise. Allocating more responsibility and au- 
thority to individuals and groups requires attention 
to both hiring practices and training. 

While many plant managers believe that upper- 
level executives continue to undervalue manufactur- 
ing, a growing number of American companies 
realize that it will take renewed attention to the 
factory floor to solve their competitive problems, 
ne result: training managers may become members 
ptrategic planning groups — a status unheard of 



just a few years ago. With more training, workers 
become more comfortable in learning environments 
and better able to adapt to new production technolo- 
gies. Companies that recognize this virtuous circle 
for what it is have taken a major step toward 
continued competitive success. 

APPENDIX4-A— COMPUTER-AIDED 
TECHNOLOGIES IN U.S. 
MANUFACTURING 

Advanced manufacturing technologies come in many 
varieties. Companies seek lower costs through near-net 
shape processing (e.g., precision castings in place of 
machined forgings) and better functional performance 
through improvements in heat treatment or surface 
hardening. They specify new materials, including fiber- 
reinforced composites, \s hich require new processes, and 
look to automated inspection procedures to locate one-in- 
a-million defects that would be impossible for human 
operators to spot. 

This appendix first outlines major categories of com- 
puter-aided technologies used in manufacturing — with no 
attempt to be comprehensive. The context is one of 
metalworking rather than the chemical or electronics 
industries (although many computer-aided technologies 
can be employed in a surprising variety of production 
settings). Later sections of the appendix discuss diffusion 
within American industry and the effects of programma- 
ble automation on skills. 

Toward Computer-Integrated Manufacturing 

Many if not most of the thousands of processes found 
in U.S. manufacturing share a common attribute: they 
depend, in one way or another, on computer-based control 
systems. For many years, the chemical industry has used 
automated process controls. Once, a control system would 
have had to be specially designed for a given application. 
Today, generic components can be programmed via 
software for a broad range of applications. In steelmaking, 
optical and electronic sensors n:onitor the chemistry and 
temperature of molten metal, feeding information to 
process control computers In machining, numerical 
controls (NC) that once required off-line programming 
are giving way to controllers that can be used much like 
a PC. 

The great advantage of the computer for automation 
lies in its flexibility; computers can be reprogrammed, not 
only for new applications, but to make minor modifica- 
tions in existing processes. For many years, computers 
were too expensive to find many applications on the 
factory floor, hut with the development of, first, minicom- 
puters, then th e microprocessor and the PC, hardware cost 
is no longer thv chief obstacle. Rather, the cost barriers lie 
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luostiy.^ software, and in integraticm. Software programs 
miht not only be written for each new application* they 
must be debugged and maintained. Intqfr;iatioii-^Iocating 
and assembling equipment Uiat can be linked t()gether, 
devising software that effectively coordinates equipment 
from diflferent vendors — often proves rauch morc'diffi- 
cult than initially expected. 

Computer-integrated manufacturing (CIM) thus re- 
mains an objective more than a reality. Yet many firms 
have moved quite a long ways down this road over the 
past two decades. And if some of the past efforts to 
implement computer-integrated manufacturing now seem 
overambitious, that should be no sun^rise. Technological 
innovation of any stripe brings with it unanticipated 
diffeculties mote frequently than unexpected sercndipities. 
The great difference between adopting computer-based 
control systems for fiictoiy automation and computer- 
based systems, for, say, aircraft flight control is simply 
that American companies would normally put their best 
technical people to woik on aircraft flight controls, and 
give them ample budgets, while living manufecturing 
systems to less competent people with less than ample 
tTudgets. 

"^Programmable automation began in the 1950s and 
✓oOs, with NC machining and early computer graphics 
systems. Gradually, these and other stand-alone applica- 
tions began to be linked through networks and common 
databases. While the process of integration remains a long 
way from completiwi, CIM will eventually be common- 
place. The companies that can most quickly and most 
effectively make something usefiil of acronyms such as 
those below will mDve ahead in international comi>etition: 

• CAD, or computer-aided design. In feet, most CAD 
systems remain limited to computer graphics, the 
automati<m of drafting and preparation of bills of 
materials. Some can generate NC part programs. 
Such tasks as maintaining databases of drawings 
and specifications, and making the clianges called 
for during development — often running into the 
dozens, if not hundreds, f^ a single part--have 
become much mote manageable. 

• CAM, computer-aided manufecturing. Descendents 
of NC machining, CAM installations today typi- 
cally link several machines, along with robots and 
materials handling equipment, to create an auto- 
mated machining cell or a flexible manufecturing 
system (FMS— ^he difference is simply one of 
scale). Only a few hundredlarge EMS systems have 
thus far been built 
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Interactive video training in the use of a computer-aided 
drafting system. 

• CAPP, computer-aided process planning. Many 
shops now schedule jobs and manage work-in- 
process inventories with the aid of small computers 
and commercially available software packages. 
More American finns make use of CAPP than any 
other computer-based manufecturing technology. 

• OM, computer-integrated manufecturing. CIM im- 
plxas combining CAD and CAM, and typically 
CAiPP as well. The primary objective: moving from 
deiJign to pioduction without an intervening stage of 
paper drawings and process plans — from CAD to 
CiSM more-or-less automatirally. Fbr practical 
purposes, such systems do not yet exist, except for 
a few specialized cases such as very large-scale 
integrated circuits. 

As these technologies develop and diffiise, some 
workplace skills will become obsolete— because taken 
over by automated equipment— xvhile demand will grow 
for others, including systems analysis, pK>gramming, and 
maintaiancc of both hardware and software. A hig part of 
the job for analysts, designers, and programmers is to put 
togetlier CIM systems that are easy for unskilled workers 
to use. lb the extent they are successful, traming and 
retraining for users will be straightforward. 



ERLC 



130 



Chapter 4--Techmlogical and Organizatioml Change: ImpUcaHom for TraM • 121 



Penetration of Programmable Automation^^ 

Surveys indicate that no more than 10 or 11 percent of 
installed machine tools in the United States have NC 
capability (about the same as in Japan, although the 
Japanese machine tool inventory is substantially newer). 
Over 30 percent of these NC machines are at least 10 years 
old. Nearly 40 percent of the total consists of simple 
models that can read instructions but do not incorporate 
computer controls — technology that has been available 
for more than 25 years. 

None of this should be very surprising* Machine tools 
liave useful lives measuf^ in decades. The stock turns 
over slowly, with companies retaining older tooiw as 
back-ups, even if they rarely use them. Moreover, 
investment in CIM-related equipment (including CAD, 
CAPP, programmable controllers, and local-area net- 
works, as well as NC machines) grew at about 15 percent 
annually during the years 1983-1989 — quite a high rate. 
Two-thirds of U.S. manufacturing establishments have 
implemented at least one CEM-related technology (and 
nearly half have at least one NC machine tool). More 
companies have invested in CAD and CAPP than in NC 
machinery because the investments are smaller— at the 
minimum, simply a PC and an off-the-shelf software 
package. In sum, computer-based manufacturing technol- 
ogies seem to be diffusing at about the pace that would be 
expected based on past experience with other technologi- 
cal innovations. Vexir , problems in practical application 
tend to counterbalance the economic driving forces. At 
the same time, manjf smaller companies have plainly 
failed to grasp the logic of programmable automation, and 
thus have not made investments that would be cost- 
effective. 

Penetration varies with plant size and industry sector, 
with a relatively few firms, mostly large, accounting for 
most investments. In 1984, for instance, more than half of 
all industrial robots could be found in the plants of IBM 
plus the Big Three U.S. automakers. In 1986, one-quarter 
of all manufacturing establishments accounted for nearly 
85 perceiit of the CIM-related investment total. According 
to the Census Bureau survey cited in footnote 21, large 
establishments make more use of programmable automa- 
tion than smaller plants (figure 4A-1). Ninety-four 
percent of manufacturing establishments employing 500 
or more people have invested in at least 1 type of 
com^ ter-assisted technology, versus 67 percent t nrms 
with icwer than500 employees. Larger plants tend to have 



Figure 4A-1— Penetration of Numerically Controlled 
Machine Tools and Computer-AIded Design 
by Plant Slze^ 
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SOURCE: Current Industrfa! Reports: Menufacturing Technology, 1938 
(Washinqton, 00: Department of LoboTt Bureau of the Census, 
May pp.31, 35. 

more types of programmable automa * ,i in place; 80 
percent of the large establishments sampled had at least 
five different advanced technologies, but only 20 percent 
of small and medium-sized firms. 

Companies that do most of their business with the 
Defense Department or other Federal agencies (e.g., the 
National Aeronautics and Space Administration) make 
greater use of advanced technologies than those selling 
primarily to the private s?ctor (figure 4A-2). In the Census 
survey, 87 percent of plants that viewed government as 
their priniaiy customer had installed at least one CIM- 
related technology, compared to 62 percent of plants 
selling in other markets. Prime contractors and subcon- 
tractors show broadly similar patterns of adoption; 
regardless of their size, .inns 'jiat make products to 
military specifications rely more heavily on program- 
mable automation than others. 

Most companies surveyed report that improvements in 
product consistency and quality (more than 80 percent) 
and reductions in labor costs (78 percent) have motivated 
their investments. Nonadopters often oclievc that avail- 
ablt technologies are not applicable to their operations, or 
are not cost effective. Two-thirds of managers in estab- 
lishments without computer-based equipment reported 
that their production mix (number of different part 
designs, average lot sizes) did not justify automation. In 



2iTbissecuoQSumflianzes ibc results of several recent surveys of the adopuoaby J.S. manufactunngfinBS of computer-assisted technologies. Most 
of the mfonnatioQ comes from Maryellen Kelly and Harvey Bioolr ' *Tbe State of Computerized Automation m U.S . Manufacturing/* John F. Kennedy 
School of Govanmeot, Harvard University, October 1988; ana Current Sndustrial Reports: Manufacturing Technology 1988 (Washington. DC: 
Dq)artment of Commerce, Bureau of the Census, May 1989), as summarized m '*U.S. Manufacmring: Problems and Opportunities in Defense and 
Commercial Industries,' * staff paper. Office of Technology Assessment, May 1990, Also sec Edith Wiarda, Frosthelt Automation, The/TI Status Report 
on Great Lakes Manufacturing (Ann Arbor, MI; Industrial Technology Institute, September 1987). On the situation of smaller firms, sec Philip Sh^ira, 
O "iiitng Manufacturing: New Policies to Build Industrial Extension Services (Washington. DC: Economic Policy Institute, 1990). 
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Rgure 4A-2--PenetratIon of Numerically Controlled 
Machine Tools and Computer-Aided Design Among 
Defense and Nondefense Firm? 
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many cases, these perceptions arc no doubt accurate, but 
the survey results also suggest that some managers do not 
grasp the capabilities of programmable automation and 
the benefits tO be gained 

Both adopters and nonadoptcrs report difficulties in 
financing purchases. At the same time, some companies 
have invested in NC equipment, not because it fits their 
strategic plan or makes economic sense, but smiply on an 
ad hoc basis when replacing \vom-out conventional tools. 
One-quarter of companies .that have purchased automated 
equipment made no further investments during the past 5 
years. The surveys, finally, suggest a widening gap 
between adq)ters and nonadopters, with most of the new 
investments over the next few years likely to be made by 
companies that a; ready have experience with progranuna- 
ble automation. Fc^er than 1 in 10 of the establishments 
reporting no such equipment as of 1987 planned to make 
purchases over the next 3 y^tars. 

Impacts on Skills 

Auiomatjon not only affecti job opportunities, it 
changes skill requirements, sometimes in the direction of 
dcskiUing, sometimes upskillfiig.^ At the level of the 
firm, automation often correlates with new hiring rather 
than layoffs because companies typically invest La new 
technologies when business is good Over time, of course, 
since the intent is to increase pnxluctivity, the firm's 



employment may decline. For the economy as a whole, 
the effects of automation depend on the relative rates of 
growth in output and productivity. Both are uncertain, and 
none of the many predictions made over the past decade 
has won wi^*spicad acceptance. 

When it c ^.es to skill requirements — and the long- 
running dcbau >ver deskilling (whether or not automa- 
tion, by rcducmg overall skill requirements, forces a 
growing fraction of workers to function simply as 
machine tenders) — the patterns are equally complex. 
When CAD programs ran on mainframe computers, for 
example, they were used mostiy by engineers and 
computer specialists, who looked to CAD for help with 
complex geometrical tasks. In an aerospace company, the 
same people would often use the CAD system and modify 
the program (sometimes without telling anyone). 

Today, high school graduates with relatively liiUe 
specialized training can use the turnkey CAD systems 
available ftom numerous vecdors.^ So far, these systems 
have had most of their impact through the automation of 
such labor-intensive tasks as production of finished 
drawings based on preliminary sketches. In earlier years, 
these sketches would typically have been passed along 
from engineers to drafters who worked at a drawing 
board No% the drafting function takes place at computer 
terminals. Not only drawings of mechanical parts and 
components, but archite ctural renderings, electrical, pip- 
ing, and plumbing layouts, and highway routings can be 
produced in 10 or 20 percent of the time once necessary. 

Though good basic skills arc i^rquircd to use these 
systems, it takes less training to become a capable CAD 
operator tlian to become a competent drafter. While CAD 
opens up new avenues for the design engineer, the 
drafter's job has been deskilled Companies that rely 
primarily on CAD systems com>aionly hire people; with 
vocational-techiacal schooling, but no more than, say, a 
year's manual drafting experience. They feel that those 
with more experience will be overqualified (and perhaps 
overpaid), and unable to adapt as well to an automated 
work enviromncnt. 

Early generations of NC technology, somewhat simi- 
larly, depended on skilled technicians and engineers to 
keep the equipment nmning and improve performance 
(e.g., through efficient px)gramfiiing). The paper tapes 
that guided the machines had to be prepared using 
specialized and complex computer languages. The part 
programmers who prepared these tapes needed some 
design skills, as well as knowledge of machining prac- 



22F6r a recent nimnuiy focusing on conceptual issues in this long-nmnir^ debate, sec Paul AttcwcU* "SldU and Occupational Changes in U.S. 
Manufacturing/* draft prepared for the c«afcrencc on Technology and the Future of Woric Stanford University, March 28-29. 1990. For shaiply 
contrasting intcrprcUdons of data and projections for the future, see Lawrence Mishel and Ruy A. Tcixcira, * *Thc Myth of the Coming Labor Shortage: 
Job«. Skills, and Incomci of America's Workforce 2000, '* Economic Policy Institute, Washington, DC, 1990; and John Bishop and Shani Carter, "The 
DcsVilling vs Upskiiling Debate: The Role of BLS Projections," draft. July 18, 1990. 

^''Ucrnational Compttition in Services, op. dL, footnote 14, p. 274. 
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tices. They also had to be well versed in programming. 
Skilled maintenance workers were needed to oversee the 
ball^ and unreliable electro-mechanical tape readers. 
Machine operators, however, became machine monitors. 
They were deskilled because the equipment was viewed 
as too complicated to permit them to write programs or 
intervene in operations; they loaded and unloaded parts, 
and watched for malfunctions. 

Current generations of microprocessor-basedNCequip- 
ment feature help screens and prompts, much as found in 
software packages for word processing. With a week or so 
of training, most woricers can begin using the simpler 
systems. Because the equipment is straightforward and 
reliable, semiskilled shopfloor woricers can now do a 
good deal of programming themselves, limited not by 
their computer skills but by their knowledge of machining 
(just as word processing software v^n catch simple entry 
or spelling errors but not syntactical mistakes). Mainte- 
nance requirements have also changed with the shift from 
tape readers to direct computer control. 

The surveys cited earlier in the appendix (footnote 21) 
indicate that about iwo-lhirds of NC macliinc operators 
have at least **some programming" responsibility, with 
one-half having **major programming" responsibility. In 
effect, part programming has now been deskilled; opera- 
tors and machinists can take back some of the responsibil- 
ity. Machinists who prepare and debug programs find 
their jobs have been reskilled. Operators who once simply 
tended automated machines but now take on some part 
programming find their jobs upskilled. While few compa- 
nies cite skill deficiencies as a barrier to purchases of CIM 
equipment, some report lack of skills to be a barrier to 
implementation, especially when it comes to mainte- 
nance. 

Many of the mid-level skills will disu^pear, as NC 
systems grow still more sophisticated. Today, CAD 
systems can automatically generate only simple NC 
programs. As development of integrated CAD/CAM 
proceeds, more complex programming tasks will be 
automated. Eventually, the system will do everything 
except handle the exceptional cases. Because they are 
exceptional, these will have to be routed to highly skilled 
woricers, perhaps engineers, who can resolve ambiguities 
and make decisions requiring trade-offs and design 
compromises. 

As both the CAD and NC examples suggest, program- 
mable automation deskills some jobs and upskills others. 
When, for example, GM's Linden, New Jersey, assembly 



plant installed robots for welding, painting, and glass 
sealing, skill requirements for production employees 
decreased while those for maintenance workers increased. 
Effective application of CAPP requires considerable 
training, because complex scheduling algorithms replace 
the mles-of-lhumb previously used. Interpreting the 
results and making effective use of them demands at least 
as much expertise and judgment as the older procedures — 
but expertise of a different sort. 

Programmable automation shifts the mix from repeti- 
tive tasks (loading/unloading, checking dimensions, mon- 
itoring) toward set-up and maintenance, as well as 
preparing and editing programs. Skill shifts, moreover, 
may be cyclical, as in the case of NC machine operators — 
whose work was first deskilled through automation, then 
upskilled as programming became simpler, and in the end 
will probably be deskilled again, as programming itself is 
more ftilly automated The general pattern appears to be 
one in which much of the early technology' development 
is done by users. TVpically, those users are highly 
skilled— often engineers. As the technology matures, 
vendors take over most of Ae development. Th t highly 
skilled work migrates from users to equipment suppliers, 
with jobs in the user firms generally being either deskilled 
(CAD operators in place of drafters) or reskilled (NC 
programming in place of manual machining). 

At the same time, looking at the effects of new 
teclmologies on a task-by-task basis can be misleading. 
While any one task— or all the tasks for a given 
worker — may become easier, the job as a whole may 
become more difficult because of the mix of tasks or the 
speed of production. Often, new equipment operates 
faster. Moreover, the company will seek to keep it rtmning 
to maximize the payback on its investment. Operator 
errors and downtime become more costly. (Japanese 
factories arc notorious for the pressure placed on individ- 
ual employees.) Preventive maintenance and process 
quality are likely to become more important. Emphasis on 
quality and avoiding mistakes requires a broad under- 
standing of the production process. With companies 
pushing for flexibility (shorter production runs, more 
frequent product change), employees will find themselves 
engaged in a wider range of activities. These activities 
will change more frequently, putting a greater premium 
on alertness and diligence, as well as continuing on-the- 
job learning. 
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SUMMARY 

U.S. companies spend billions of dollars each 
year to train workers. Still, the extent and quality of 
training vaiy ilramatically, and fiims seldom evalu- 
ate their efforts. Only 35 percent ot workers say they 
had an> fonn of training while at their cunent job. 

As interest and investment in training grow, a few 
jnoneering companies, large and small, are design- 
ing training programs to support strategic corporate 
goals. These firms often find that new instructicnal 
technologies can deliver high quality training at less 
cost than traditional teaching methods. Both efforts — 
to systematically integrate training with business 
strategy and to apply instructional technologies — 
arc slUl in their infancy, however. (See ch. 7.) 

New training organizations and support struc- 
tures, including State assistance programs and in- 
dustry consortia, ?re emerging. While these sources 
promise to enhance the scope and quality of training, 
their efforts are fragmented and not widespread. 

While the data are poor, recent estimates of the 
total annual employer investment in formal class- 
room training range between $30 billion and $45 
billion. iZxpenditiures on iiiformal on-the-job train- 
ing could be greater, because few U.S. workers 
reccc^re training in a formal classroom or laboratory 
setting. Most on-the-jobotraiiung is unstructured — 
left to chance. Some U.S. firms have found that rapid 
technological change increasingly requires workers 
to have broader, more theoretical job Imowledge that 
can be provided best through formal training. 
(Formal and informal training can be merged at the 
v/orksite through job aids, simulators, and other new 
forms of instructional technology). 

Formally or informally, U.S. employers provide 
little training parti} iut of fear that well-trained 
employees will sell tlii:ir skills elsewhere for higher 
wages. Human capital theoi^ and subsequent empir- 
ical studies suggest that emplo/ers can use a variety 
of mechanisms to protect themselves from such 
risks. There is some evidence that the most highly 
trained workers are those least likely to quit or be 
laid off. Still, the fear of losing their investment as 
well as a lack of training knowledge nnd experience 



make many managers reluctant to spend major siuns 
on formal or structured iruormal training. 

U.S. workers receive training from many sources: 
colleagues and supervisors, in-housc training ue- 
partments, equipment vendors, private training com- 
panies, and public and private schools and colleges. 
When firms introduce new technologies and re- 
design jobs, they rely primarily on in-house training 
and training by equipment vendors. Once job 
descriptions become well-established, educational 
institutions provide more of the training. 

The quality of training delivered by these sources 
varies £:iatly. In many companies, the in-house 
training department is seen as a wayside within the 
corporate hierarchy, nnd rising young executives 
hope not to be placed there. Outside sources, in 
contrast, are eager to serve client companies. How- 
ever, many equipment vendors give only cur:»ory 
truning to a small group of employees — the ven- 
dor's first concern is selling equipment. Wliile many 
schools and colleges can provide more comprehen- 
sive, gaieral training, etnployers see it a<s more Uian 
is actually required, and may not want to pay for it. 
Alternatively, there is a huge maze oJ.^ for-profit 
training coinpanies and consultants — 3pOO, by one 
estimate — and no way to judge their quality except 
by word-of-mouth. They sell both high quality 
products and services and untested, off-the-shelf 
training materials. 

Over the past two decades, the States have 
expanded their business development efforts to 
include modest support for trainmg. Today, State 
investments in worker training are aimed not only at 
wooing new firms to boost the State economy, but 
also at inducing existing employers to create new 
jobs or to avoid layoffs. 

By the l988-b9 fiscal year, 44 States operated 1 
or more company-customized training programs, 
with armual budgets totaling about $375 million, t 
addition to these formally budgeted programs, a few 
States have spent large sums on training as part of a 
package of incentives to aftract new industries, 
especially new auto plar*^$. Many Stal^-subsidized 
educational iastitutious also provide custon/osed 
training for employers on an ad hoc basis outside of 
any formal, statewide program. 
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Despite this growing investment, few States have 
evaluated their trainmg efforts. One preliminary 
study indicates that State assistance has played a 
positive role in achieving the goal of enhancing the 
competitiveness of existipo; firms. 

Small employers, who are most in need of training 
assistance, often need better technology and im- 
proved management techruques as well. However, 
current State technology assistance programs (which 
provide consulting services to finns seeking to 
upgrade their hardware, software, and management 
systems) are limited in scope and poorly linked with 
State training assistance. Neither State technology 
assistance nor State training assistance programs are 
adequate to meet growing employer demand. "One- 
stop training and technology assistance for small 
employers lost in the jungle of public and private 
training providers is available only in Michigan, 
Massachusetts, and a few other States. 

Growing State involvement in worker training 
raises important policy questions. Perhaps most 
fundamental is: Should govenunent intervene in the 
training marketplace, and what criteria should gov- 
ern its assistance given that State resources will 
never be adequate to aid all firms? Closely related is 
the question of substitution: Are companies using 
State training funds to support nontrainiig activi- 
ties? If the money is being used correctly, would the 
finns have trained their workers anyway in the 
absence of State subsidy? 

Raising these questions may be less necessary if 
companies are required to prove financial need and 
are limited to subsidies for formal training or 
systematic on-the-job training (such as trainers* 
salaries while on the shopfloor) which can be clearly 
identified as training time. 



HOW MUCH TRAINING IS 
DELIVERED? 

Accurate estimates of the extent of worker train- 
ing do not exi^ ' . There are several reasons: 

• Few firms respond to surveys; only a handful of 
firms keep track of training expenditures and 
these finns account for training costs in very 
different ways.^ 

• In employee surveys, workers* memories and 
perceptions of training events may be unrelia- 
ble.2 

• Employers more often train their workers 
infomially on the job than in formal class- 
rooms,,making it hard to diflferentiate between 
"training time** and **work time.**^ ^ 

Not surprismgly, therefore, estimates of the total 
employer mvestment in training vary greatly. (See 
table 5-1.) 

Estimates of U.S. employers* investments in,. 
formal training range from $30 billion to $44 
billion.^ While these estimates could be off track, 
there is no doubt that employer-provided training is 
a large enterprise. How large is a matter of interpre- 
tation. The $44-billion estimate is less than 1 percent 
of 1988 Gross National Product (GNP) ($4.88 
trillion). Averaged across an employed workforce of 
114 million, investments in formd training are, at 
most, $385 per worker per year. 

In contrast, the total cost to educate America's 58 
million fidl-time students (those in primary, second- 
ary, and post-secondary education) in 1987^ was 
about $31 1 billion*' — $5,400 per student, or 13 to 20 
times greater than the amount spent on workers. 
Because training is only a small component of most 
workers* jobs, its costs should not be nearly as great 
as those of the full-time education of students. 



i Aim P. Bartel» 'Utilizing Corporate Survey Daia to Study Investments in Employee Traimng and Development,* ' discussion paper for tbe National 
Assessment of Vocational Education, February 1989. 

2Ne'* ^. Eurich, Corporate Classrooms (Princeton. NJ: The Carnegie Foundation for tbe Advancement of Teaching, 1985), p. 7. 

Vv .ay P. Camevale et al.. Best Practices. What Works in Training & Development^rganiuJion and Strategic Role, report prepared for U.S. 
Department of Labor (Alexandria, VA: American Society for TVaining and Development, March 1989), p. 36. 

•<U.S. Congress. Otirxi Technology Assessment, Technology and the American Economic Transition, OT<^-TET ' '2 (Springfield, VA. National 
Technical Information Stfvicc. May 1988), p. 129. 

^c most recent estimate, for 1989. is $44 bilhon. This total was cxtr^Iatcd from a smvcy of compamcs with \Q0 or more employees which 
received only a 16 percent response rate. The low response rate makes the accuracy of the cxtrr-polanon questionable. The survey was published in 
Training Magazine, October 1989. 

*U.S. Department of EducaUon, NiUonal Center for Educadon StatisUcj>, Digest of Education Statistics 1989 (Washington. DC. U.S. Government 
Printing Office, 1989), p. 29. 

^'^id.,p.9. 
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Table 5-1— Estimates of Employer investments in Training 
(total annual investment by U.S. employers) 



TotaJ Formal informal 

Author (dollars in bHiions) Comments 

Oberto (1989)' NE 44.4 NE The survey was sent to 20,000 business units with 100 or 

hK)re employees In earfy 1989; 3,130 responded for a 16 
percont response rale; estimate excludes wages cf train- 
ees. Three-fourths of the total was for ws^es of trainers. 
Excludes govemnrwnt training. 

Mincer (1989)'» 105-210 NES NES This study used wages while In training as a •:i'oxy for 

training costs. Includes government training. 

Bartel (1989)^ NE 55 NE Thesurvey was sent to 7,765 business units In early 1987; 



493 responded (6 percent response rate). One-third to 
one-half of respondng units had formal training programs. 
Some respondents may have Included trainees' wages in 
their cost estimates. Excludes government training. 

AST1>* 120-210 30 90-180 The formal training estimate Is based on average training 

costs multiplied by the number of trainees and courses 
fromthe 1978 Current Population Survey. ASTD excludes 
wages of trainees and government training from its forn^al 
training estimate. ITie low end InformaJ estimate Is t>ased 
on a Bureau of Labor Statistics survey which found that 
Inform^ training was dted th< ee times more frequently than 
formal training as a sourco of qualifying training.* The high 
end informal estimate Is based on Mincer's 1989 estimate 
($210 billion) minus ASTD's formal training estimate ($30 

billion). 

Carnevale & Goldstein (1985)^ — NE 10-21 NE Hie study used 1978 case study survey data from 12 large 

firn^s, to deterrrv'ne training costs This was nnultiplled by 
the number of courses from 1978 Current Population 
Survey. Includes government training. Higher estimate 
Includes wages. 

Craig & Evers (1 981)9 NE 30-40 NE Assumes ave.age firm spends half AT&Ts 1981 average 

per employ ee training expenditure of $1 ,500, and that half 
of all U.S employees receive training. Includes govern- 
ment training. Excludes wages of* Jnees. 

NOTE: NE »noi estimaldo; t^S mnoX estimated sepamtely. 

•Joseph Oberis, *TraInlng Magazine's Industry Report 1989," Training Magazine, vol. 26. No. 10, October 1989, p. 32. 

^Jacob Mincer, *labor Market Effects of Human Capital and of its Adjustment to Technologica] Change," discussion paper for the Nabonai Assessment of 
Vocationa] Education, February 1989, pp. 17, 33. AOecember 1989 analysis ty Mincer, using much the same methodology, resulted in arevised total of $240 
billion to $330 billion for fomval and infonnal training combined. 

<^Ann P. Bartet,*'UtiD2]ng Corporate Survey E)ata to SUxiy Investments In Em pfoyee Training and Development,*' discussk}n paper for the Natx)nal Assessment 
of Vbcat'onal Education, February 1989, p. 5. 

d**Amount Spent on Training by American Businesses— Fact Sheer (Alexandria, VA: American Society for Training and Development, no date), 
^ax L Carey, Hov/ Wofkors Gef Ttw!r Training, U.S. Department of Labor, Bureau of Labor Statistucs, bulletin no. 2226, March 1985. 
^Anthony P. Carnevale and Harold Goldstein, Employee Training: Its Changing Rota and An Analysis of New Data (Alexandria, VA: ASTD Press, 1985), pp. 
77-82. 

9As dted in Carnevale and Goldstein, in footnote f abov9. 
SOURCE: Office of Technology Assessment. 1 990. 



However, training expenditures are also quite mod- 
est when compared with other employer investments 
in their workers. Forty-four billion dollars equals 1 .8 
percent of the total compensation that American 
fir: ^ and other private employers paid their workers 
in 1988 ($2.4 trillion^). A few con5)anies • .••nd 
amounts equal to 4 or 5 percent of their payroll on 



formal training while others spend nothing. Overall, 
employers spent more (2.8 percent of payroU) on 
coffee breaks, lunch, and other paid rest time for 
their employees than on formal training.^ 

When the costs of informal training are included, 
cost estimates range from $105 billion to $210 
billion or more per year (see table 5-1). However, the 



^Survey of Current Business, vol. 69, No. 7, July 1989, tabic 1.14, p. 45. 
^^^-5. Chamber of Commerce, "Employee Benefits,'* Survey Dam From Benefit Year 1988 (Washington, UC: 1989), p. 27. 
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$210 billion estimate is not comparable with the 
other estimates in table 5-1, because, unlike the 
others, it assumes liiat workers share in the costs of 
training by accepting a lower wage than would 
otherwise be paid during the training period. 

Most informal training is unstructured, consisting 
of experienced co-workers and supervisors showing 
newer employees how to do their jobs. Such training 
does not compare favorably with the highly struc- 
tured informal training and the growing amount of 
formal training provided by firms in competitor 
nations (see ch. 3). 

Training in Small Finns 

Training is delivered unevenly across linns and 
among workers. While a few large corporations 
spend major simis on employee training, many small 
companies spend little or nothing.^^ Larger firms are 
more likely to provide structured training because 
they h^ive lower labor turnover and greater access to 
capital to finance training.^^ It is also possible that 
the training tends to further reduce their 'labor 
turnover. ^ 

Although smaller firms invest little in formal 
training, they nonetheless do train their employees 
informally. Typically, work-^rs at firms with less 
than 100 employees have greater training needs 
because, in comparison to workers at large firms, 
they tend to be less well-educated and have a less 
stable employment history. These needs are usually 
met by supervisors or co-workers informally teach- 
ing new hires. 

Strong management commitment at some smaller 
firms drives investment in formal as well as informal 
training. A few even develop their own in-house 
training. For example. General Tool, a family- 
owned machine tool job shop in Cincim ,ti, has a 



full-time training manager who designs and delivers 
both an apprenticeship program and ongoing off- 
hours courses for the company's 300 employees.*^ 
The company defirays part of these costs by allov/ing 
nonemployees to enroll in its classes for a fee. 

Economic Barriers to Workplace Training^"^ 

According to human capital theory, worker train- 
ing extends across a spectrum ranging firom **gen- 
eral" training, which **is useful in many firms 
besides those providing it,"*^ to **specific" train- 
ing, which is useful only in the firm where it is 
provided. Because firms could lose part of their 
return firom general training investments if a newly 
trained worker took a job with another firm, the 
theory states that, although firms might provide such 
training, they do not pay for it. Instead, employers 
pay a lower wage during the training period to cover 
the training costs. Employees accept the lower wage 
because they recognize that they will benefit from 
the general training. Another theorem of human 
capital theory is that firms and workers share the 
costs of specific training (the workers' share is paid 
in the form of a wage lower than their productivity 
would otherwise justify) since both parties benefit.^^ 
To guard against turnover, the theory says, firms pay 
higher wages following specific training than would 
be warranted based strictly on productivity. 

Some subsequent empirical studies have called 
both of these basic premises into question, suggest- 
mg that firms sometimes pay for general training and 
that firms and worl':- s do not always share the costs 
of specific training. More importantly, however, 
these studies found th it, when firms do take the risk 
of investing in botk general and spec Jic training, 
thoy are less likely to lose their investment through 
quits or layoffs than the original human capital 
theory would suggest. This suggests that, at least in 



^ojcromc M Rosow and Robert Zagcr, Tratning. The Competitive Edge (San Francisco, CA. J ssey-Bas'. 1988), p. L, Eunch, op. cit., footnote 2, 
p. 9; Sheldon Haber ct al^ * 'Employment and Tramrng Opportunities in Small and Large Firms* (Potomac, MD: Simon & Co., imdcr U.S. Small 
Business Administralion Contract No. SBA-8587-AER-84, 1988), p. viii. 

**JohnH. Bishop, ••On-the-JobTraining of New Hires," woriaDgpapcr#89-l 1, Center for Advanced Human Resources Studies, Cornell Umvcrsity; 
presented at the symposium on market failure m training, LaFollcttc Institute of Public Affairs, Umversity of Wise jnsin, Madison, May 1989, p. 33. 

*2"Employment and Training Opportunities in Small and Large Firms,** op. cit.. footnote 10, p. 90. 

'^Jamcs Stewart, Director, Manufacturing and Engineering, General Tool Co., personal communication. May 4, 1989. 

'^This discussion is based on a workmg p?pcr by Michael J. Fcucr, OTA, "Economic Analysis of V^orkplace Trainmg. Human Coital Theory and 
Beyond," August 1989. 

^^G?iiyBcckerfHumanCapttai.A Theoretical and Empirical Analysis With Special Reference to Education fl&cA. (New York, NY. National Bureau 
of Economic Research and Columbia University Press, 1975), p. 19. 

'Economic Analysis of Workplace Training," op. cit., footnote 14, p. 30. 
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some instances, training is less risky as an invest- 
ment than many employers believe.^^ 

A study of scientists and engineers found that 
those whose firms financed their general training (by 
paying for outside courses) earned just as much 
during training as those who were paying for their 
own education.^^ The same study found that quit 
rales were no greater among scientists and engineers 
whose firms paid for general training than among 
those who paid the costs of general training them- 
selves, either through lower wages or by paying 
tuition for courses out of their own pockets.^^ 
Another study, based on a 1982 survey of over 3,000 
eniplo3/ers, provides further evidence that firms do 
indeed pay at least some of the costs of general 
training.^ To recapture some of these costs, wage 
rales following training were lower than the in- 
creased productivity of the workers would warrant. 
Despite the low v/age, the workers ^^ ere still unlikely 
to quit or be hired away by rival firms because their 
nev/ skills were poorly **signaled** to the labor 
market— that is, rival firms were unaware of these 
skills and how they might benefit from them.^^ 

An earlier study of manufacturing workers found 
thai when workers financed a greater share of their 
specific training (by accepting lower wages), they 
were less likely to quit. When the firms paid a greater 
share of specific training, they were less likely to lay 
off the workers.^ 

In actual pii Jtice, firm^ rarely offer tr^uning that 
is purely general or purely specific. Instead, the two 
types of training blend alonj? a continuum. Some 
empirical studies suggest tha* wiien general and 
specific training are offered jointly, turnover rates 
are n^uced, so the likelihood of losing the invest- 



ment is lowered.^ More importantly, the **risk'' of 
providing general^ transferable skills may be out- 
weighed by thu benefit to the firm from increased 
t Jficiency in specific training.^ Because employers 
are most likely to capture the benefits of specific 
training, and the costs of specific training are lowest 
when die employee possesses broad, transferable 
skill, the investment in general training may be 
worthwhile. 

Both in its original formulation and in many 
subsequent studies, human capital theory suggests 
that employers can use a variety of mechanisms to 
minimize the real or perceived risks of training 
investments. Even so, some managers view training 
not as a strategic investment to improve human 
capital, but as either an avoidable expense or an 
expensive benefit. When profits are up, training 
increases; in lean years, it is cut back.^ 

Cost is not the only barrier to worker training. 
Many employers are reluctant to provide training 
because fhey do not know the best approach. Senior 
managers may not fit training into their plans to 
introduce new technology and/or new work proc- 
esses.^ Production managers are often rciuctant to 
disrupt operations by releasing employees for trrJn- 
ing in the hopes of an elusive future benefit. Many 
inexperienced managers fear training will faU, while 
others who have liad bad experiences with previous, 
iU-conceived training efforts are even more wary.^'' 

Despite these barriers, the competitive pressures 
outlined in chapter 3 are forcing companies of all 
sizes to reevaluate their training needs. Small and 
iTiid-sized suppliers to lai'ger companies will need 
better trained workers to meet the stricter quality 
requii' ' ents of the purchasing firms. 



"ftid., p. 37. 

i^Michad FcuCT, Henry GUck, and Anand Dcsai» * 'Is Finn-Sponsored EducaUon Viable?' ' Journal of Economic Behavior and Organization, vol, 8, 
1987, pp. 121-136. 
»9lbid. 

2^ishop, op. cit, fooinotw 1 1. 
2ilbid. 

22Donald Parsons, "Specific Human Capital. An ApplicaUon to Quit Rates and Layoff Rates/* Journal of Political Economy, vol. 80. No. 6. 
November/December 1972, pp. 1120-1143. 

23Michacl Fcucr, Heniy Glick, and Anand Dci»aj, "Finn Financed Education and Specific Human Capital. A Test of the Insurance Hypothesis.'* 
invited paper, symposium on market failure *-nining, LaFoUette School of Public Aifairs, University of Wisconsin, Madison, May 1989. 

2*Mcsanori Hashimoto, personal communication, June 1989. 

^Eurich, op. ciL, footnote 2. p. 5. 

2«Pcier A. CrcUcos and Robert G. Sheets, "Evaluating State-Financed, Worlqplace-Bascd Retrainmg Plrograms/ ' forthcoming report to the National 
O >mmission for Employment Policy and the National Governors' Association, March 1990, p. 56. 

E^fc "Ibid.,p.58. 
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THE IMPACT OF EMPLOYER- 
PROVIDED TRAINING 

A few companies have made major commitments 
to training. For example, International Business 
Machines Corp. (BM) and Xerox Corp., spend 4 
percent or more of payroll on training. Motorola, Inc. 
has a corporatev.ade policy of budgeting 1.5 percent 
of payroll for training and in fact often spends more 
(2.4 percent in 1^87).^^ Motorola is now proposing 
that each employee receive at least 40 hours of 
education and training each*/ear. 

One recent study-^^ urged American employers to 
spend 2 percent of their payroll on human resource 
development, with the ultimate goal of reaching 4 
pcrcentnationwide. However, simply throwingmore 
money at training wiU not help firms function better. 

Some companies have been able to reap substan- 
tial savings by evaluating their traming programs in 
light of company goals. For example, in 1985, 
IBM's top managers found that they did not knew 
what the corporation's total annuel expenditure on 
training v/as. It took a 3-month study to reveal that 
IBM was spending $900 million a year (or 4.7 
percent of total compensation) on education.^^ Top 
management called for a follow-up study to deter- 
mine whether tlie $900 million total was justified in 
terms of the quality of training and its contribution 
to productivity. 

With top-level commitment to acting on the 
results of the subsequent study, training was * 'recen- 
tralized,* * under a Director of Education reporting to 
top management; training courses were redesigned, 
eliminated, and/or created to match them more 
closely to company jobs; and cost-effectiveness 
studies led to greater use of distance learning 



technologies. A new 5-year strategic plan for educa- 
tion, closely linked to business goals, is now halfway 
through implementation, and rapidly rising training 
costs have been contained.^^ 

Other companies, too, have saved money by 
taking a closer look at their training programs and 
evaluating the cost-effectiveness of dternative de- 
livery methods. NCR Corp. (formerly National Cash 
Register) expects to save $70 miUioi^ per year in 
training costs by producing its own training materi- 
als on interactive xideodisc.^^ 

Effects on Job Performance 

Most efforts to strengthen the quality of training 
focus on improved job performance. Recent research 
as well as anecdotal evidence from companies 
indicate that knowledge gained outside of the 
normal job context (such as in a classroom) is 
difficult to transfer back to the worksite.^^ ^ There 
are many reasons for this nontransfer: Training 
departments are often left out of top corporate 
planning, line managers sometimes fail to reinforce 
application of the newly learned skiUs, and, in many 
cases, the course itself may not be really focused on 
the contciA of trainees* jobs. 

There are techniques for more closely relating 
traming to job 'performance. Coriipanie*) that can 
afford to undertake job analysis, for example, can 
often hnprove their training programs. IBM's effort 
to create a more responsive training system res?ilted 
in .dropping many courses while adding others to 
match the 85 major job categories in the company. 
This pruning used Instructional Systems Design 
(ISD — see ch. 7 for a more complete discussion) to 
evaluate the previously existing array of courses for 
relevanc" to the content of specific jobs. Through the 



2«Paul v. Delkcr, " Woriccr Training: A Study of Nine Companies " contract report prepared for the Office of Technolojy Assessment, Sq)tembcx 
1988, p. 47. 

^Antliony P Carncvale and Janet W. Johnston, Training America. Strateg..sfor the Nation (Alexandria, VA. American Society for Trammg and 
Development, 1989, p. 5). The study was jointly sponsoied by ASTD and the National Center for Uucation and the Economy. 

30Ralph E. Grabb, "Traming in the Workplace: Al TBM Case Study," report prepared for the Office of Technology Assessment under contract 
U-2830, February 1990, pp. 12-14. 

3iPatricia A. Galagan, "IBM Gets Its Amis Around Education,** Training and Development JoiumaU vol. 43, No. 1, January 1989, pp. 35-41. 

^2RobcrtR. Miller, * 'Corporate Strategy and Industrial Training," contractor report prepared for the OSxct of Technology Assessment under contract 
L3-5240, Fcbniaiy 1990, p. 41. 

33Helcn Kelly, ''APrimcron Transfc of Training.** Training and Development JournaUl^ovca^ 1982. p. 102. 

^LaurcnB. Rcsnick. "Learning In School and Out," Educational ResearcKlio. 16, pp. 13-20. and others cited in David Stern, "InstimUons and 
Incentives for Developing Work-Related Knowledge and SldU," paper presented at the Technology and the Future of Work Conference. Stanford 
University, Stanford, CA. Mar. 28-29, 1990, p. 6. 

IQr igan.op.cit., footnote 31. p. 39. - * ^ 
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use of ISD, the length of some courses was cut by 25 
percent.^^ 

The cost savings from eliminating **nice to 
know'' ioformation and keeping only **need to 
know' ' information may be substantial. However, 
managers seeking greater worker participation as 
part of their business strategy often find that the 
**need to know'' category is quite large. According 
to one recent study of workplace training; 

What employees need to learn, beyond their 
immediate assignments, depends on what the em- 
ployer wants them to contribute. Leading companies 
... tell them a great deal about corporate gozds and 
plans, the operation of the job site the jobs of peers 
and managers, the functions of adjacent work units, 
the technology in use. eF^<:tive problem-solving 
methods, and actual costs.^^ 

In some cases, training does not translate into 
improved job performance because other steps, such 
as reorganization of work, have not been taken. For 
exainple, operators in a large (900-employee) east 
coast cookie factory received training in statistical 
process control (SPC), problem-solving, and trou- 
bleshoodng. However, their jobs remained un- 
changed, so that they had little opportunity to use 
their new skills. Thus, the training had little im- 
pact.^^ 

In other cases, the lack of transfer is due to a lack 
of post-training follow up. One study found that 
students were most likely to apply time management 
skills learned in a short course when they attended a 
follow-up session where they set goals for applying 
their new skills.-^^ 



Linking Training to Management Strategy 

Many observers note that training departments of 
large companies are often isolated from top manage- 
ment and that training content is often dcvelope<l 
haphazardly, in response only to inmiediate needs."*^^ 
Thus,^lower level managers often justifiably doubt 
the usefiilness of training, because it sidetracks 
people from their **real" work with no apparerit 
benefit.'*^ 

Responsibility for training is necessarily decen- 
tralized.'*^ A 1988 survey of 12 large corporations 
revealed that, in all but one company, line managers 
controlled at least 75 percent of the total corporate 
investment in training.^^ Although local decisions 
are important for flexibility, company-wide training 
commitments may not develop without some cen- 
tralized guidance. Some large corporations, like 
IBM, may gain economies of scale and tie training 
more closely to strategic goals by centralizing 
oversight of the entire training process at a point 
high on the organization chart. Tb be avoided is 
havmg a human resource development (HJRD) de- 
partment that produces training videos and courses 
that may not be used by operating divisions, while 
field managers act on their own to produce or buy a 
whole smorgasbord of other training services. 

For small businesses, linking training to manage- 
ment strategy may be easier. Because most small 
companies cannot afford to hire a full-time trainer, 
there is no danger that training can be isolated from 
corporate goals. In fact, top management sometimes 
is the HRD department.'*^ 

Managers in many U.S. industries rank improving 
the quality of their products or services high among 
corporate goals. When the correct links are forged. 



57ROSOW and Zagcr. op. cil.. footnote 10. p. 14. 

3«Larry Hirschhorn, •^Training Factory Workers: Three Case Studies." contractor report prepared for the Ofllcc of Technology Asscssmenf." July 
1989. p. 5. 

39Kcnncth N. Wwley and Timothy T. t aldwin, • Tosttraining Strategics for Facilitating Positive Transfer: An Empirical Exploration." Ac^any of 
Management Journai vol. 29. No. 3. September 19&6. pp. 503-520. 

^OThomasJ.Chmuractal.. '•Corporate Education and TYaining." SRI International Business Intclligcnc. Program Report No. 753. fall 1987.p. 7. 

<J Rosow and Zager, op. cit.. footnote 10, p. 25. 

«RichardGordonetal./*ProposalforCreationofaRcscaR:h Wanning Group submitted to t^ 3. 
43Anthony P Camevale and Eric R. Schulz. Bes: Practices: What Works in Training & Development: Accounting and Evaluation, report prepared 
forU.S. Department ofUbor (Alexandria. VA: American Society for Traming&Dcvelop^^^ 1989). p. 149. 

44Forcxamplc.thcownerofonesmaU manufacturing company inCincinnatinoto 
Q -Ihecmployectraininghimsclf.TVpically.heliainstheforemenandcoache^ 
i:: O I /^")ducts, interview of May 4. 1 989. ^ » 
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training can play a critical role in quality improve- 
ments. 

Training has played an important role in Ford 
Motor Co/s quality improvement strategy. Follow- 
ing massive layoffs in the early I980s» Ford insti- 
gated an Employee Involvement (EI) process for its 
unionized workforce. Trainmg in jomt problem- 
solving took place on company time, as did a 
subsequent program teaching managers hov/ to work 
successfully with the more participative workers. 

At the same time, Ford and the United Auto 
Workers were jointly developing a broad range of 
personal development courses offered off-hours. As 
discussed at greater length in chapter 8, these 
personal development courses made on-the-job train- 
ing easier by enhancing participants* self-esteem, 
interest in learning, and basic skills. According to 
Ford's former Chief Executive Officer, Donald E. 
Petersen, training and EI played a major role, -n the 
finn's 1986 turnaround from near-bankruptcy to 
record profits. Petersen, who retired in 1990, views 
ongoing training as a key to the continual quality 
improvement needed to sustain profitability .^^ (^ee 
box 4-D in ch. 4 for further discussion of training in 
company efforts to improve quality.) 

Training can play an important role in achieving 
other corporate goals too. For example, as global 
markets rningle, many U.S. corporations seek to 
increase exports. This requires employees who can 
operate effectively in other cultures and languages. 
Aetna's Corporate Education Institute provides courses 
in cross-cultural issues to support the company's 
attempt to break into foreign markets. Motorola's 
Training and Education Center briefs top manage- 
ment on the culture and history of Asia, to better 
understand the company's foreign competitors and 
to help tap Asian markets."*^ 

Even firms who are not focused on exporting are 
finding that the demographics of their workforces 
are changing (see ch. 3). As the number of immi- 
grants grows, language barriers will affect on-the- 



job training. More companies will need trainers and 
supervisors who are adept in multicultural and 
multilingual environments. 

Evaluation of Training 

Evaluation can improve training. Although it is 
rare, managers are becoming more inte-xosted in 
evaluation when they look more closely at thtir 
training expenditures and ponder what they got for 
their money. 

A 1986 survey of training professionals in major 
corporations found that less than half of the training 
programs offered by their firms were e^^aluated at 
all.^7 sixiiUdi results were obtained in 1988, when 
ASTD surveyed several large companies known to 
keep excellent records of traming costs. Of this small 
group, only 10 percent actually assessed the impacts 
of training on job performance, and only 25 percent 
looked at busmess results. In most of the firms, 
evaluation of training was limited to participant 
reactions and, to a lesser extent, knowledge gains.^ 

The ideal evaluation method for training meas- 
ures: 

1. reactions (how participants felt about the 
course); 

2. knowledge/skill (through competency tests); 

3. application (impact on job performance, judged 
by interviews with supervisors and peers fol- 
lowing training); and 

4. business results (such as increased sales or 
profits following training)."*^ 

The difficulty of applying this fom-part model is 
illustrated by the experience of New England 
Telephone (NEF). A rigorous evaluation of a 
technician training program took a full year to 
complete. With normal job turnover, the managers 
who had originally requested (he study were gone by 
the time the favorable evaluation report anived.^ 
Tbday, NET relies primarily on reaction sheets and 
on focus groups held several months after training to 



^'•Donald E. Petersen: Chainnan of Ford and Champion of Its People,'' Training & Development Journal, August 1988. 
ct al., op. cif., footnc*^ 40, p. 9. 

CoiTS''^""^ ^'^^''^''^'^'''''''''^ ^m^ncflM Comparative Assessment of Training aid Development (Princeton. NJ: Opinion Rcseaith 

^Carncvalc and SchuJz, op. cit., footnote 43, p. 142. 
MccSaiSSm of TWnmg," in RX. Cmig and L.R. BittcU (eds.), Training arJ Developmem Handbook (New York. NY: 
'ited in Carnevale and Schulz, op. ciL, footnote 43, p. 117. 
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Table 5-2—The Sklll-Tralning Life Cycle 



Phase of technology development 

Changes Iniobs. skills, Phase I: Phase I!: Phase HI: 

andti^nlng InUoquction Growth Maturity ^^""Q 

•yagj^s Complex Increasingly routinizod Increasingly routinlzed Narrowly defined 

jobsWHs Rrm-spedf^c Increasingly gerveral General; transferable General; transferable 

Skill Ualning provider Employer or eqaoment Market-sensltivo Schools and colleges Declining number of 

manufacturer schools and colleges more generally schools and colleges; 

sonr^ skills provkJed by 
employer 

Impact on lobs Job enlargement; new Emergence of new Relatively rigid Job hier- Elimination of occupa- 

poslttons created with occupations archy; occupations as- tions 

significant change In sodated with formal ed- 

skill needs ucatfon and related wori^ 

experience requirenfients 

SOURCE" Patrida M. Rynn, adapted from FadlHatng TechnologkxJ Change: Th^ Human Resource ChaHenge. TJ. Kozik and D.G. Jansson (eds.). 
Tho Wbrkerln Transition: Technological Change (New York, NY: Balllngor Publishi ng Co.. 1 988). p. 1 9. 

attempt to improve the quality of training and to training. Many adults reported receiving training 

increase its relevance to strategic business goals.^' from more than one source. Among those who said 

. , they had needed training to acquire their current 

Obviously, many other factors oesides trauung . ^^^^ 29 percent identified secondary or 

can affect business results. Nevertheless, it is often post-secondary schools, 28 percent said they were 

possible to evaluate training m terms of bottom-hne qualified through informal on-the-job training, and 

improvements.For example,customer-relationstiain- percent obtained their jobs with skills learned in 

ing should bring a reduction m lost customers and an ^^^^^ company training programs.^ 
increase in the accuracy of orders, both factors 

quantifiable in doUars.^^ When BM trained all Those who had received sldU improvenient train- 

1,500 employees at its Austin, Texas manufacturing ing in addition to their basic qualifying training a'^o 

plant to make better use of its continuous-flow frequently reported more than one source of ttiis 

mamifacturing process, cycle time was reduced by training. About 14 percent cited informal on-die-job 

over half, reducing inventory costs and avoiding the training and 1 1 percent mentioned formal company 

necessity of adding an expensive third shift.53 training, whUe 12 percent said their skills were 

improved through secondary and post-secondary 

The potential payoffs of evaluation are great. schools. 
Such analyses are necessary not only to justify 

growing corporate investments in traimng but also to Many of those who used schools for job training 

weigh alternative delivery mechanisms and to im- were financially supported by their employers, 

prove the quality of training. Among those who reported that schools qualified 

them for their current jobs, 8 percent were sponsored 

TRAINING PROVIDERS by their employers, as were a fuU 41 percent of those 

receiving skill upgrading in schools. 

When adults were surveyed m 1983 about job- 
related training, the most striking finding was how Who provides training and where it is done may 
few workers received training. About 55 percent said move through a "skill training life cycle'' as new 
they had needed training to acquire their cuirent technologies are introduced, develop, and mature.^^ 
jobs, but only 35 percent reported receiving any As shown in table 5-2, the introduction of newly 
subsequent formal or informal skill improvement developed technology into a workplace can create 



5in)id..p. 171. 

"Dana Gaines Robinson and Jim Robinson, "Training for Impact," Training and Development Journah vol. 43, Na 8. August 1989. p. 37 
53Grabb, op. cit, foomotc 30, p. 25. 

«Max L. Carcy» How Workers Get Their Training, U.S. Dq)aitmcnt of Labor, Bureau of Labor Statistics, BuUctin No. 2226, March 1985, pp, 5-7. 
p.y^.55patricla M. Fynn, Facilitating Technological Change (New Yoric, NY: Ballinger, 1988). pp. 16, 27. 
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complex new tasks.^ With the uncertain quantity 
and quality of skills required and the Inck of a siq)ply 
of appropriately trained workers, managen> typically 
tack these tasks onto existing jobs. Because the skills 
needed are jSnn-specific, training is usually deliv- 
ered either in-house or by the equipment vendor. 
Later, as the technology matures, tadcs related to it 
beconae more standardized, new occupations related 
to it may emerge, and the supply of appropriately 
trained workers expands. Training for these new 
jobs, created by the adoption of relatively mature 
technologies, is more general (i.e., transiisrable 
among firms) and is more often provided outside the 
firm in schools and colleges. 

According to one estimate, employers provide 69 
percent of their formal training themselves and 
purchase 31 percent firom outside providers.^^ (See 
box 5-A for a breakdown on the Federal Govern- 
ment's training expenditures on its own employees.) 
This rehance on in-house training may be explained 
in part by the skill-training life cycle, which suggests 
that firms rely on in-house sources during periods of 
rapid technological change, 

A 1985 survey of supplier firms to the Michigan 
automobile industry found such a pattern. Among 
firms that had adopted use of statistical process 
control (SPC), computer numerically controlled 
{CNQ and computer-aided design (CAD) technolo- 
gies, most training was delivered iofonnally on the 
job. The finnii typically sent technicians or Une 
managers to a formal training class; these individu- 
als theri cTfidned the others informally/^ 

The quality of in-house training is directly af- 
fected by the skill of training persormel, many of 
whom lack professional training education. A.s the 
number of full-time trainers grows, many trade and 
professional associations have sprung up to assist 




Employers provkJe most of their formal training In-hou»e. 

them, including the American Society for Training 
and Development (ASTD), the National Society for 
Performance and Instmction, the Society for Ap- 
plied Learning Technology, and the American 
Management Association.^^ A recent industry direc- 
tory lists 61 membership organizations sendng the 
training profession.^ These associations Mp ad- 
vance the skills and knowledge of professional 
trainers through publications, conferences, informal 
networking, and, in some cases, traioing course&v^^ 

When they turn to outside resources, U.S. firmi 
purchase training from a wide variety of providers 
including equipment vendors, private training cqu- 
sultants, and public and private schools and collejjes. 
These purchases are estimated to tbuil about $9 
biUion per year.^ 

The relationship between in-house and outside 
training is complex. In-house trainers may assist in 
the design of a purchased course and may be trained 
to teach it On the other harid, some in-house training 
departments, such as AT&T's, have become so 



^Patricia M.nyxm, IntrodocicgNw Tcchiwlogy into the WorIq)hcc,'' ^ 
Crisis, Bacjcground Papas, V. 1 (Washington, D.C.: U.S. Department of Labor. Commission on Workforce QoaHty and Ubor Market Effidcacv 
September 1989). pp. 421-426. 

^Anthony P. Caroevale et al., Training Partnerships: Unking Ernployers &, Providers (Washington. DC: American Society for 'naininir & 
Development. 1990), p. 1. 

^Jamcs Jacobs, '"ITie Training Needs of Michigan Automobile SuppUcrs" (Ann Arbor MI: Industrial Technology Institute, 1986). p. 7. 

^^Lce CJahier, ASTD, personal communication, July 27, 19r, 

^^lAkcwood Publications. Training 1988-1989 Marketplace Directory, p. 306. 

«*For example, the fSmi Florida Chapter of ASTO, woridng with Florida International University, developed a two-semester part-time program 
leading to certification as a professional trainer. The cuniculum included courses in instmctional design and evaluation of trainhrg— Betsy Caster and 
WaiabeUi Jorwm, ••professional TYaincrs Go to School," Training and Development Journal, voL 43, No. 7, Juty 1989, p. 78. 

draining magazhie's 1989 industry surve>» est/jnates that $937 billion was ^t on purchased training that ytu-^Training, op. cit., footoote 5, p. 
An estimates that 3). percent of total employer investments of $30 billion, or $9 billion per year is spent on purchased training— Carxicvalc 

^ n I 89) op. dL, footnote 3, p. 1. 
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Box 5-A—The Federal Government as Trainer 

Federal agencies spent $1.03 billion on training of their ?..l miUion civilian employees in fiscal year 1988.^ 
This amounted to nearly 1.7 percent of the government's payroU (salaiy. wages, and lump-sum payments, but not 
ocnefits) in 1988.^ (By contrast, some training intensive companies may spend 2.5 pexent o^ payroU or more on 
training.) 

Ahnost 60 percent of the training dollars was used fr j internal training by agencies The other AO percent was 
used to cover the costs of training provided by public coUeges and universities, trar^i^ and professional associauons, 
and private training institutions.^ Managerial, executive, and supervisory employees accounted for approximately 
15 percent of total training hours and e^ipcnditurcs; nonsujHjrvisory employes accounted for the remauung 85 
percent.^ 

While statistics on training arc coUccted by the Office of Personnel Maa^geme nc, qualitative assessments are 
more difficult to find. In the years between 1978 and 1988 the number of employees receiving training almcst 
doubled, and the hours ipent on training increased by 90 percent. The cost per hour of traiiung increased by 20 
percent, whUe the avera/je length of training received by Federal employees decreased by a quarter.^ It does not 
appear to be known hot/ much of this to attribute to use of more effective training methods and technologies and 
how much to attribute to agency efforts to compensate for rising costs by shortening training sessions. 

In the years between fiscal years 1985 and 1987, time devoted to the design and conduct of training by Federal 
employees increased 4.5 percent. The mix of personnel involved in training activities shifted to involve more 
instructors, and fewer support and administrative staff. 

The U S military budgeted over $18 bUIion for training in fiscal year 1990. This includes pay and aUowances 
to trainees and trainers. As discussed in chapter 7 and in the appendix, the miliary has been a major source of 
researchand development funds for learning research and for development of ins^actional technology. In fiscal year 
1990, it spent $22 miUion oa basic research and expk . atcry development for education and trammg, and another 
$73 million on subsequent or further development. It also spent $81 miUion for research and development of 
simulators and training devices.^ 

iThis includes nonunifonncd employees of the Department of Defense. It docs not include postal employees. 
^Information provided by Geraldine Hahn» Office of Personnel Management, July 1990. 

3Umled States Office of Personnel Management, Office of Employee and ExccuUvc Development, Employee Training in the Federal 
Service. Fiscal Year 1988. p. 5. 
^Ibid., p. 7. 
5n)id., p. 10. 

6e A. Alluisi, L. Richards-Means. and E JB. ViCmo. Training and Personnel Systems. R&D Program Description, Fiscal Year 1989190 
(San Diego, CA: Defense Technical Information Center. MATRIS Office. 1989). 



successful that they are profit centers, selling 
training to other companies. In a few cases, these 
training divisions have been spun off into independ- 
ent corporations, increasing the ranks of private 
training consulting fimis. For example. Learning 
International, now an independent training vendor, 
formerly sold training as a division of Xerox (Xerox 
Learning Systems). The American Supplier Insti- 
tute, which provides Itu ^mg to auto industry 
supplier firms, used to be a division of Ford. 

Equipment Vendors 

Like most training, that provided by equipment 
vendors is of mixed quality. Equipment vendors sell 
ffdware and software, not training. It is not 

ERIC 



necessarily in their economic interest to provide 
training applicable to a competitors' products. But, 
because most companies install equipment from 
more tl * one vendor, their workers would benefit 
jfrom brt^^der training. When vendors provide initial 
training as part of a sales package, they design their 
courses to highlight their product's strengths rather 
than its problems. When downtime rises because 
workers lack maintenance skills, it can cut into the 
gains in productivity that would otherwise result 
from the purchase of new equipment. 

Typically, vendors provide training on a short- 
term basis. Sometimes, companies develop longer 
term training relations with their vendors. Even 
these can be unpredictable. For example, one small 
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southern manufacturer of paper and plastic cups sent 
small groups of workers to its equipirient vendor for 
intennittent training in machinery repair for many 
years. However, in 1989, the equipment manufac- 
turer expressed reluctance to continue such training, 
and the manufacturer had difficulty in obtaining 
appropriate training from other outside sources.^^ 
Finally, the firm was forced to establish its own 
training center, near the equipment vendor's facility 
in Wisconsin. The manufacturer estimates liiat it 
costs about $1,000 per week, including wages and 
travel costs, to send an employee to the new training 
center.^ 

Despite these limitations, vendors are often the 
initial and sometimes the only source of fomial 
traihmg workers receive when using new technol- 
ogy. Some equipment vendors are in fact major 
training providers. For example, Allen-Bradley, a 
niajor manufacturer of programmable controllers, 
ha5 trained over 4,0^X3 maintenance workers in a 
year. The enrollment compares to a large community 
college or vocational school.^^ 

In the "skill-training life cycle** (table 5-2), 
vendor-delivere4 training is especially important 
when employers purcha:^ new, innovative technol- 
ogy, because only the vendor knows how to use it. 
For example, during the 1950s, some firmr adopting 
electronic data processing sent then: employees to 
the computer manufactiu^rs* schools for as long as 
8 weeks to develop the needed skills.^ Today, with 
training in data processing available j6om a wide 
range of public and private schools and colleges, 
vendor training may last only a few days. An OTA 
study of office automation found that, when new 
equipment was purchased, vendor training was 
limited to a brief orientation; the users were then left 



on then: own to experiment and leara what applica- 
tions of the new computer system would beat help 
them with their work.^ 

If vendors do not train everyone, they often 
instruct the client's key workers to train coworkers; 
unfortunately, the client firm often fails to give these 
key workers adequate time away from their ordinary 
responsibilities to train others. Worse, these lead 
workers may not be skilled trainers and may not 
reach all who will operate the equipment. A 1987 
survey of large manufacturers and utilities found that 
vendors typically trained only the engineers, who 
were often poor teachers; they tended to assume a 
level of operator knowledge that was unrealistic. As 
a result, operators did not fiiUy understand the new 
equipment and were not able to cope with system 
breakdowns.^ Similarly, vendors of CrxC equip- 
ment often train managers in small fimis, rather than 
Une workers who use tlie technology on a daily 
basis.^^ 

A few equipment vendors are providing more 
generic in-depth training. For example, Allen- 
BracUey formed a joint venture with Control Data 
Corp. in the early I980's to develop computer-based 
courses on programmable logic controllers, variable- 
fiequency drives, and CNC fundamentals. These 
three courses, now marketed separately by the two 
firms, are applicable not just to Allen-Bradley 
equipment but also to other brands of controllers.''^ 

New instructional technology can be used to 
replace short, vendor-provided courses with ongo- 
ing instruction. For example, Control Data has 
developed a generic simulator of a programmable 
controller, which is produced and marketed by 
Amatrol, Inc., a vendor of fluid power systems. 



«U.S. Confess, C^icc of TcclmoIo^Asscssmcnt. hfaking Things Better. Competing in Mant^actunng, 0TA-nE^3 (Washington. DC: U S 
Govcmmcm Pnntog Office. Febmaiy 1990), p. 182. 6. ^ VTrnamugiuu, a^. u.o. 

^Virgil Spcr7, Imperial Cup, personal commnicadon, July, 1990. 

^Laircn Elliott, former AUcn-Bradley (raining official, personal communication, July 20, 1989. 

r.!!!^^^ ^ ^- ^''^ D.G.'jan5son (eds.), The Worker in Transition: Technological 

Change (New York, NY: American Society of Mechanical Engineers, 1989), p. 250. 

0{^'d^^19^'^ of Technology Assessment. Automation of Americans Offices , OTA-aT-287 (Washington, DC: U.S. Govcnmicnt Printing 
«Roy B. Helfgott, Computerized Manufacmring andHtunan Resources (Lexington, MA: Heath, 1988), p. 39. 

WMaxycUenR. KeUey and Harvey Brooks, "The State of Computerized AutomaUon in U.S. Manufacturing" (Cambridge. MA: John RKomcdv 
School of Govenmtent, Harvard University. l988). p. V.21. v^-«*«a» 6 ^ ^»aa r. xvamcoy 

Q'-^-ow and Zagcr. op. cit.. footnote 10, p. 100. 
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Maintenance workers can use the simulator to 
practice troubleshooting; they are timed in how long 
it takes to repair each of the 47 simulated failures in 
the system.^* 

Amatrors participation in this joint venture is 
based on its experience in training for its own 
equipment. The company trainers learned /zr^r that 
customers wanted more generic training because 
their manufacturing systems were typically made up 
of components from a variety of vendors and second 
that customers want to deliver more training in- 
house but lack the equipment to do so. To fill this 
market niche, Amatrol began manufacturing compu- 
terized training work stations.^ 

Private Training Consultants 

Private training firms have experienced high rates 
of growth in recent years. Annual sales of outside 
services and off-the-shelf training programs and 
materials grew from $1.5 billion in 1984 to $3 
billion in 1989.^^ Many entrepreneurs are attracted 
to this low-oveihead business with its potentially 
high earnings.*^^ One recent indu, ry directory lists 
500 braining companies and consultants.''^ Another 
industry source estimates that there are at least 3,500 
companies supplying training programs and semi- 
nars.*'^ 

As with other training sources, for-profit firms 
vary widely in quality. In theory, because of market 
incentives, private training firms can rapidly spread 
training techniqi s across the United States. They 
often respond to emerging training needs faster than 
public educational institutions.*'^ For example, the 
number of private companies selling basic skills 
courses, both in print and through computers, is 
proliferating (see ch. 6). 



The best consultat^ts tailor training to meet the 
needs of individual employers. However, many 
others sell or rent off-the-shc'f packages that may or 
may not apply to the employer' 5 business goals and 
workforce. A few offer training techniques whose 
effectiveness is unproven. For example, several 
firms sell motivational tapes that purport to reach a 
deeper level of consciousmtss by sending messages 
separately to the two hemispheres of the brain. 
Studies by behavioral psychologists indicate that 
this technique fails to enhance learning.*'^ Independ- 
ent evaluations, with experimental and control 
groups would be needed to substantiate the claims 
made about some training produ'^ts. Sucii evalua- 
tions are seldom conduc'ed.*'^ 

Even as more small firms enter the private training 
industry, larger, established firms are undergoing a 
wave of mergers and acquisitions. For example, 
Zenger-Miller, one of the largest supervisory and 
management training firms, was acquired in 1989 by 
Times Mirror Co., the Los Angeles-based newspa- 
per publisher.^^ Times Minor had earlier acquired 
Xerox Learning Systems, specializing in sales train- 
ing, and Mirror Systems, Lie, an interactive video 
disc training firm. Since that time. Times Mirror has 
purchased Kaset, Inc., a company specializing in 
customer service training.^^ With corporate training 
directors looking for couj^s to meet a variety of 
strategic goals, including higher quality, better 
service, and imiyoved productivit)'^-, such mergers 
could offer clients a one-stop shop. 

Increased centralization of the private training 
indjistr;> could improve the efticiency of worker 
training. The Instructional Systems As';ociation, a 
trade group representing the industry, reports that 
the aiost positive results of the merger and acquisi- 
tion trend are additional funds, which could be used 



'^^Laircn Elliott, persona^ communication, July 20, 1989. 

'^Paul Pcikms, Vice President for Marketing, Amatrol, Inc., personal communication, July 25, 1989. 
^As cited in Training Magazine, October 1984 and October 1989. 
^^arocvalc ct al. (1989), op. cit. footnote 3. p. 158. 

'^ATO Buyer's Guide & Consultant Direaory, (Alexandria, VA: ASTD, 1989), p. 3. 

^^Vincent W. Hope ct al., • •Packages and Seminara,* * in Robert L. Cmig (cd.) Training ana ' ^pment Handbc k, 3d edition (New York, NY: 
McGraw Hill, 1987), p. 828. 

"^Patricia Flynn Pannell, "OccupatiOiidl Education and Training: Cioals and Performance," m Peter B. Docringer and Bnice Vcnnculen (eds.), Jobs 
arui Training in the 1980* s (Boston, MA: Martinus Nijhoff Publishing, 1981). p. 64. 

'^National Research Council, Enhancing Human Potential (Washington, D.C.: National Academy Press, 1988), p. 21. 

'^'d.. p. 17. 

•^••Zcnger.Millcr bought by Times Mirron Consolidation A Trend," Training, voL 26, No. 1, January 1989, p. 14. 
O Jcny Broomfleld, Executive Director, Instructional Systems Association, personal communication, July 26, 1989. 
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for xesearch and development, improved delivery 
systems, and improved quality.^ However, it is also 
possible that mergers and acquisition will lead to 
greater emphasis on off-the-shelf packages and 
standardized approaches that fail to meet employers' 
unique needs. 

Proprietary Schools 

Privately owned and operated vocational schools 
traditionally fill an important niche in pre- 
employment tiaining for young people. These pro- 
prietary trade and technical schools serve a popula- 
tion largely unreached by other cdycaticnal institu- 
tions — ^low-income, young adult minorities — and 
have a lower dropout rate than their publicly funded 
counterparts.^^ On average , proprietary schools place 
81 percent of their graduates, which suggests to 
some that their graduates' skills match labor market 
needs.^ However, graduates of proprietary schools 
more likely to wind up unemployed than arr 
graduates of public post-secondaiy institutions.^'' 
Perhaps the nanow training proprietary school 
students get is useful for entry-level jobs but does 
not provide a good basis for further aJvancement. 
Smidl firms are more likely than larger firms to rel> 
on these schools as a source of skilled workers.^ 

Many proprietary schc^ls have excellent records. 
For example, over 95 percent of graduates of one 
Washington, DC school are placed as electronics 
technicians with large computer manufacturers.^^ 

In contrast, reports of fraud and abuse of Federal 
financial aid^^ by other schools have hurt the 
reputation of the whole system. 



For example, a computer school in New York City 
arranged for S25 million in guaranteed student loans 
for its enrollees between 1984 and 1987. Students 
testified that teachers frequently slept m class or did 
not show up at all. The school closed in September 
1987, leaving its students without any appreciable 
skills but saddled with student loans averaging 
$2,500 each.^^ The U.S. Department of Education 
launched a '^iw initiative in June I9c9 to tiy to 
control loan defa? Its at proprietary schools. 

Now that enrollment of young adults from the 
**baby boom" has ended, proprietary schools are 
beginning to offer employers their services as a 
source of upgrade training. For example, in 1985, 
National Education Corp. (NEC) operated 43 propri- 
etary schools in 10 States and obtained abou* 65 
percent of its revenues from federally guaraiitecd 
loans and giaats.^ By 1988, although the chain had 
grown to 53 schools, enrollment growth was modest 
and NEC refocused its marketing toward employer 
Through an agreement with United Auto Workc. 
(UAW) and Ford, NEC launched technical literacy 
courses for over 1,000 Ford workers at 17 auto plants 
that year.^* 

The experience of some GM workers with propri- 
etary schools turned out poorly: Shortly after the 
UAW negotiated generous tuition assistance pay- 
ments with GM in 1985, a Lansing, Michigan 
computer training firm attracted UAW member^ to 
its classes by offering free computer componeuts, 
but it provided little training. The Michigan Depart- 
ment of Education found that the firm employed **a 
janitor without experience or degree in the field, a 



«^cny Broomfidd. '*!SA Survey on Mcrgcis and Acqr^ '-'ras" (Sunset Beach, CA: Instnictional Systems Association, July 1989. 

"Women compnsc approximately 10 pcrccmnwrc of ihcsmdentcnwllment than at pubUcpostsccondary institutions slacks comprise 13pcxccnt 
more, and Laimos approximately 7 percent more. Over half of proprietary school students have household incomes of \tss than $23,000 per year (This 
is 20 to 40 percent more than the proportion of students with household incomes ot less than $23,000 per >'ear in public instimtions). aiKl are under 23 
yeare old— U.S. Department of Education, National Assessment of Vocational Educanon, Final Report, Vol I (Washington, DC. 1 989), p 103, Sec pp 
10^106 for v^^ta on retention rates. 

^}U\.Mzoz\^csJactsAboutPnYateCarccTSchoolsJhcirSiidcms,andthePostsecondL^ The Career Training 

FoundaU'on, 1989), p. 3. 

*^U.S. Department of Education, opxit., footnote 6, p. »09. 

Wu.S. Small Busmcss Adminislrauon, Office of Advocacy, Small Business tn theAmencati ^^jnomy (%'ashington, DC t ^ Government Printing 
Office, 1988), p. 96. 

^NeU Eunch Ccd.i, Learntng to V/ork. Resources for Adult Training (forthcoming from Uic Carnegie Foundation for the Advancement of Teaching, 
1990). p, 204. 

"About 70 penrent of all smdcnts emollcd m propnelary schools receive federally guaiantced loans— JBL Associates, "Facts About Private Career 
Schools, their Students and the Postsccondaiy Education Context' * (Beihesda, MD: JBL Associates, 1989), p. 3. 

s^Gary Puika, "Shady Trade Schools Imp<Jril Federal System of Loans to Smdents,* * Wall Street Journal, vol. CCXm. No, 60, Mar 28, 1989. pp. 
A!.A1? 

^ooppcahetxier &, Company, * 'New Rccomnvmdaiion: NaU'onal Education* * (New Yorlc, NY, 1985), p. 4. 
V^"**National ilducaiion Corporation 1988 Annual Rep^" (Irvine, CA: NaU'onal Educau'on Corp., 1989), p. 3. 

^ J 49 



Chapter 5— delivery of Training by U.S. Firms • 141 



plumber, a waitress, a construction worker, a real 
estate salesperson, advertiser, minister, and dietician 
who apparently have no qualifications for the areas 
they an teaching/'^ The firm collected over $1 
miUion in tuition payments from the UAW-GM joint 
training fund before the UAW-GM Human Resource 
Center stepped in to suspend payments.^^ 

At proprietary schools become more involved in 
efforts to upgrade the skills of employees, employers 
will need to select carefully. Trade and technical 
schools with good reputations and track rw:ords 
clearly can offer useful training. Moreover, the 
better trade and technical schools respond quickly to 
changes in the labor market and technologies. 

SHARED TRAINING 

One way firms can find their way through the 
maze of training providers is by po oling their 
resources to jointly buy or develop training. Sharing 
the high costs of developing new courses could 
potentially make tru) ing financially feasible for 
many more firms, particularly small firms. However, 
until recently, such efforts have been quite limited in 
the United States. One factor in firms* general 
reluctance to pool their training efforts is the 
perceived threat of violating anti-trust laws.^ As 
discussed in chapter 2, legislation now under consid- 
eration might alleviate this problem. 

Despite the limitations, there are several avenut:s 
through which two or more firms can share training. 
They include: 

• unions and professional associations; 

• trade as.sociations; ^id 

• educational institutions. 

In addition, as interest in training grows, firms may 
begin to form consoitia specifically for training 
purposes. 

Unions and Professional Associations 

High quality training is e;:pensive. Tc support the 
costs of such training within a company or an 
industry, the firm or industry must, in effect, tax 



itself. In imionized companies, 'Collective bargaining 
provides a mechanism for collecting such fees. 
Because industrial unions typically seek uniform 
wage's and benefits across an industry, they can be 
the catalyst for the foimation of industry associ:*- 
tions. This is most obvious in the United States in me 
construction industry, where local and national trade 
associations formed to boigain with strong unions. A 
key activity of these trade associations is develop- 
ment and implementation of apprenticeship training 
Viiih the unions (see ch. 8). 

Without urucns, financing shared training can be 
more difficult. Industry associations may be unable 
to obtain, voluntary contributions from member 
firms, and a single firm acting aloao may hr 
im willing or unable to supo^ such extensive 
training.^^ However, professional associations rome- 
times play a role similar to that of unions. For 
example, the Institute for Auto Service Excellence 
.(ASE) operates a voluntary certificatior program for 
automotive techaicians. Although ASE does not 
dictate what type or where the technicians receive 
their training, tiiey must pass uniform tects to win 
certification. Aaotiier example the National Coun- 
cil for Early Childhood Education, which has 
developed a competency-based curriculum for child- 
care providers. Tiis curriculum includes modules 
that can be included or excluded, depending on the 
knowledge required to meet varying State licensing 
exams. 

Irade Asst ciations 

Trade associations and industry groups in the 
United States are hss involved in training than those 
in Europe.^^' In response to a 1987 survey, State and 
national trade association executives said that cir- 
rent training activities cosr the associations more in 
terms of money and time than t y made from the 
fees charged for training delivered. National trade 
associations were not as concerned as State and local 
associations, presumably because they had a larger 
ftmding base. A closely related problem is the 
incompatibility between training activities and trzdz 
associations* mission statements. la rases where the 



^Stephen Franklin, "GM^ Union Learn a I ^on on Retraining,'* Chicago Tribune, Sunday, Jan. 25, 1987, pp. B-1, B.13. 
Wftid., p. B-l. 

^Lauri J. Bassi. "Mulu-Employcr Training Consortia. An Idea Whose Tune Has Come** (Washingtoo. DC. NFIB Foimdabon, 1990), p. 7. 

^Robert W.Giovcr, *'£xpandmg the Use of Apprcnticcsnip," report submitted to the Bureau of Apprenucesbip and Thm^. U.S. Department of 
Labor. September 1988, p. 26. 

O 5a$si, op M, fcomote 94, p. 6. 
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association did not have a specific mandate to 
deliver-training^ funding was available only through 
oSer propams; and a faif ^ount.of work had to be 
done voluntarily by staff nv)nibers mih o'Jict job 
descrq>tions.^ 

These attitudes may help explain why a Federal 
effort to promote apprenticeship training through 
national trade associations in the late 1970's had 
Uttle long-term impact Once the Federal funds were 
gone, none of the national associations continued 
trainfng programs on thek own initiative. A few 
programs in unionized industries, such as fire 
fighters and health caie woiken, continue at the 
local level (see ch. 8). However, die fiagmoitation 
of industries such as auto rq>air made it impossible 
to develop a uniform curriculum and train a sd)stan- 
tial nuihber of apprentices.^^ There ore notable 
exceptions to U.S. trade associations' generally poor 
track record in training. The National Iboling and 
Machining Association (NTMA) was founded in 
1943 expressly to trdn machinists to replace those 
going to war. Tbday, the association has three 
training products: 1) curriculum modules, which 
they sell to firms; 2) a 4^year machinery training 
apprenticeship, orMl^; and 3) a 12-week, 4(>-hours- 
per-week, pre-enq)loyment screening and training 
program usually offered in conjimction with commu- 
nity colleges. The Chicago aifiliate of NTMA 
operates a successful sqpprenticeshq) program that 
has now trained SO journeymen. Although the effort 
received a small seed grant from the Stale of Illinois, 
it is supported primarily by member companies.^ 
Another example is die American tistitute of 
Banking (AIB), an arm of the An^rican Banking 
Association. AIB currently trains about 300,000 
workers per year and offers 3 levels of accreditation 
in banking skills. 

The success o^ joint union-trade association 
training programs in constmction has led a growing 
nunaber of nonunion construction firms to pool their 
resoui:ces for training. For exan'jple, the Associated 
Buildm and Contractors (ABG) operates appren- 
ticeship programs for member firnis. However, these 



programs are less formal and haye higher attrition 
rates than those in imionized firms.^^ In 1989, ABC 
joined forces with tiu«e other construction industry 
trade associatio^M^^iepresen^ 
nonunion constmction firms, specificiQly to address-^ 
expected shortages of skilled craft woriccrs. Their 
new, nonprofit, C:dnstruction Industry Workforce 
Foundation, offers promise of developing shared 
training approaches throu^out the industry.^^^ The 
Business Roundtable, a national industry associa- 
rioa located in New York City, launched a major 
effort to promote nonunion construction apprentice- 
ship in 1989. This effort focuses on the creation of 
Lec.u users Councils (LUCs), or groups of local 
contractors, who would work together to infiumce 
the training curricula of local vocational schools to 
match their training requirements. The LUC in 
Baton Rougt?, Louisiana appears to haye^had some 
success in develojping the type of training they 
require. 

Educational Institutions 

Local educational institutions are a natural vehi- 
cle through which individual firms may pool their 
training .resources. As discussed in the following 
section, more and more conununit}* colleges are 
providing training customized to meet the needs of 
an individual emoloyer. In some cases, such efforts 
spin off improved cmribula that can help meet the 
needs of a larger gi > :p of en:5)loyers. For example, 
some educational institutions work with trade, asso- 
ciations to develop generic training for an industry. 
In the survey cited above, the few trade association 
executives that reported that they delivered training 
to thek members noted the cooperation of vocational 
education personnel as a key element of their 
success.^^ The availability of Slate funds to back 
cooperative training was also cited as a key element 
of a successful trade association training program. 

Customized training for hidividzial firms can, over 
time, lead to more formalized stmctures, in which 
firms support the colleges^ training and other 
programs on an ongoing basis. For exan5)le„the 



^ayne E. Schrocdcr and Roy L. Botlcr, Improving Vocational Education Programming through Greater InvolvemM of Trade Associations 
(Cclizmbos, OH: Nadooal Center for Research in Vocational Edacation, 19S7)» p-29. 

Clover, 1988, op. cit, footnote 95, p. 28. 

^9Don E. Rc3% Nonhwestem University, personal commnnication, May 25, 1990, 
i^asri, op. dL, footnote 9^, p. 5. 
^"*'Tady Sduiener, "Ganging xxg on woric force problems" Engineering News-Record^ vol. 224, no. 2 (January 11, 1990), p. 39. 
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Unified Technology Center (UTC) at Cuyahoga 
Community College in Qeveland, Ohio was initi- 
ated by the community college president in the early 
I980's.^^ The iiew'program was aimISi at hewing 
industry with technology adoption and tr^ning. 
Altfidugh::it:was initiaUy through the State 

and the communi^ college^ it cmxentlyjceceives half 
of its support from the private sector, one qu^tef 
ficom the community college, and anotha: quarter 
from State and Federal funds (Federal funds come 
from designation as a Nadonal histitute of Standards 
and Technology technology transfer center). UTC 
now sells both training and technology consulting 
services, particularly to small and medium-sized 
firms. 

The Southern Technology Council's (STC) Con- 
sortium for Manufacturing Competitivehess (CMQ 
has a simibr mission on a regional scale. An 
offshoot of the Southern Growth Policies Board, 
SIX^ includes representatives of Southern Gover- 
liors, legislatu«T^, and industry. CMC was formed 
with Federal as well as State support in 1988 with 
threelgoals: 

1. to demonstrate that public vocational schools 
and community colleges can help small and 
medium-sized manufacturers with new tech- 
nology; 

2. to provide more information about the training 
needed for the factories of the future; and 

3. to produce graduates who are able not only to 
adapt to technological change but to facilitate 
it^w 

The 14 State-siqjported-educa^onal institutions 
that make up the CMC have expanded their services 
to employers and have leveraged private funding 
with consortium monies. For example. Southern 
Arkansas University Technical School has received 
business support to upgrade its CAD and computer- 
aided manufacturing (CAM) training and to serve as 
a demonstration facility for firms who want to pilot 
new p/ocesses there. The school has also equ5)ped 
three mobile training facilities — a tabletop robotics 
laboratory, a CAD/CAM center, and a hydraulics 
and pneumatics laboratory — ^which travel to other 
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Community colleges face the chaBenge of provfding 
training broad en^igh to prepare Indivkiuals for a techni- 
cally changing world, but specHte enough to meet the 
immeJate needs of employers. 

colleges, vocational technical institutes, and manu- 
facturing finns.^^ Thus, each mernber school in the 
consortium acts as a catalyst for its own local 
industries, providing a shared source of expertise on 
training and technology transfer. On a regional level, 
vdj^ support from, the J)<5)artment of '3duca- 
tion, the Consortium is conducting an ongoing poll 
to assess the skiU needs of small maniifacturers vAio 
are in the process of automating.^^ This information 
may be used to revise school curricula throughout 
the region, to tfae benefit of many employers. 

Like UTC, the CIwiC, since 1989, has received 
financial support from the National Institute of 
Standards and Techn;jlogy. Funds come through the 
Southeastern Manufacturing Center at the Univer- 
sity of South Carolina — one of three federally 
supported centers whose goal is to bring advanced 



^^Sandra Hodge, Cuyahoga Coiumtmity College^ personal oomnxonication, Mar. 1, 19S9. 

^^SoBtton Growtb Policies Board, Technical and Community Colleges: leading the Way Into the Nineties (Research •Mangle Park, NO: Soutfacm 
Growth Policies Board, 1989), p. 3. 

CD! f^'^iiimQtowthVoMcshoixd^TUrningtoTechnoI^^ 
hJ^^ik^ 1989), p. 26. ^ ^ ^ 
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manufacturing technologies to small U.S. manufac- 
turers. The S outheastem Manufacturing Center plans 
to use State community colleges to deliver these 
services throughout the region, and the CMC is seen 
as ihe link to these institutions. 

THE GROWING STATE ROLE 

State governments have fostered cooperation 
between-educational institutions and employers for 
many years. In 1957, North Carolina launched a new 
program of customized training that helped induce 
New England textile miQs to move south.^^ In 1964, 
this program was formalized in the creation of a 
commxmity coUege system with the dual function of 
training young people for jobs in the newly industri- 
alizing North, Carolina economy while also provid- 
ing the customized skills needed by employers mov- 
ing into the Stale.^^^ Soon afterward. South Carolina 
and Oklahoma created similar networks of schools. 

Over the past two decades, the States have 
expiinded their uses of training as an economic 
development tool. Today, training is used not only 
to woo new firms, but also to induce existing 
employers to create new jobs and to help existing 
employers that are not expanding to improve their 
business performance. 

Funding 

In 1989, 44 States operated 1 or more customized 
training programs, according to an OTA survey.^^ 
The 5 1 training programs identified in the survey 
spent approximately $375 million on customized 
training projects during their most recently com- 
pleted fiscal year. Most of the programs served a 
variety of purposes, including industrial recruitment 
and aiding expansions of existing businesses. How- 
ever, the States reported increasing demand for 
upgrade training of employed worker^: Almost one- 
third of the State training programs spent more than 
35 percent of their funds on in service training for 



firms that were not adding new jobs to the State 
economy.^ 

The $375 million that States spent on customized 
training programs is only a portion of their total 
expenditures on worker training. When recruiting 
large industrial firms, some States provide one-time 
training subsidies not counted in the figure above. 
The State of Illinois made a one-time expenditure of 
about $64 million in hiring and training assistance 
when it recmited a Mitsubishi/Chrysler joint venture 
plant to Normal, Illinois in 1988.^^^ Most of this 
special spending was not part of the State's three 
cjstomized traiiung programs, which together had 
annual budgets of $36.3 million. 

OTA also did not identify indirect forms of State 
support for vocatiotial-technical institutes and com- 
munity colleges tliat perform customized training on 
an ad hoc basis at employer request. Employers pay 
less for this training than they otherwise would 
because the State picks up some of the community 
colleges' costs for facilitif 3 and trainers. 

The typical State customized training program is 
small. Half serve under 4,000 employees, and 
involve less than $2,500,000 in State expenditures. 
(See table 5-3.) California has by far the largest 
program, accounting for one-fourth of the spending. 
Three others (Illinois, Iowa, and Michigan) account 
for another quarter. 

The most common use-? for the State training 
funds are vocational skills upgrading, teamwork 
training, quality control, and managerial or supervi- 
sory training. As discussed in chapter 6, some States 
also offer workplace basic skills instruction with 
industrial training assistance. 

The State programs serve companies of all sizes; 
however, finns with 200 to 500 employees seem to 
get much of the funding. A majority of the programs 
spend most of their funds to assist mu. ifacturing 
firms. 



^O'^David W, Stevens, The Role of Vocational Educauon in Missoun s Econoc x DcvelopmenL What Can We LeariA Jrom Other Statcj . ' (Jefferson 
City, MO: Missouri State Council on Vocational Education, 1989), p. 1. 

'^Commission on the Future of the North Carolina Community CoUege System, Uaimng the Competitive Edge. The Challenge to I^jnh Carolin 's 
Community Colleges (Chapel HiJl, NC, 1989). 

i<»Thc survey only mcludcd programs that. 1; spend at least 50 percent of their funds for custonuzcd trammg projects with particular businesses of 
groups of busmcsscs and 2) receive at least 30 percent of their funds from State sources. Sec Peter Creucos, S:eve Duscha, and Bob Sheets, 
"Statc-Financcd, Customized Trammg Programs. A Comparative State Survey,*' rcpoit prepared for the Office of Technology Assessment under 
contract L3-3810. Feb. 18, 1990. p. i. 

"^id.,p. ii. 

^ 'State of IlUnois, Office ot the Auditor Gcner?^, "Ma»,agemcnt and P)rogram Audit of the Department of Commerce and Commumty Affairs 
Y )mic Development Programs," July 1989, p. 106 (table Vn-7). 
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Table 5-3--Selected Characterl^^tlcs of State-Financed Customized 
Training Programs (most recent fiscal year) 

Median Low High 

Number of contracts witn firms .T. . . 64 5 500 

Average contract ai vunt per program $43,313 $6,500 $1,046,000 

Range of total proo.v^n expenditures among States.. $2,400,000 $111,700 $106,000,000* 

Number of employees trained In FY 1988-89 3,940 99 55,243 

Expenditure per enr ollee $460 $75 $3,461 

^Inducies somo carryover. 

SOURCE: Potor A. Cretioos and Robort G. Sheets, State Rnanc&rf, Customize Training Programs: A Comparative 
State Survey, report prepared for the Office of Technology Assessment under contract #1330810, 1990, 
tables 4,6. 

Effectiveness ^™ Steel and Wire Co., in Sterling, Illinois, wanted 

to raise profits by bringing its costs down to meet 
State-subsidized customized training programs ^^^^ ^^^j. u.S. mini-mills. (An industry- 
have an uneven track record. ITiis is not surprising sponsored study had shown that Northwestem's 
—most of the programs were not designed solely to niaintenance costs were much higher than the 
train employed workers. Instead, most States expect industry average). The company used a State grant 
the programs to serve mfced, often conflictiAg, goals cross-train its maintenance workers; at the same 

—attracting new industries, avoiding layoffs at Northwestern changed its product mix and 

existing plants, aidmg m company expansion, en- ^^^j. gteps to reduce maintenance costs. Taken 

hancing workers' careers, and providing benefits to together, aU of these actions, including the ti-ainuig, 
the larger society. succeeded in reducing maintenance costs.^^"* 

Employed Worker Training The 2A case studies also showed that the State 

„ XT ^ 1 » A • <^ fiinds allowed the firms to train more workers more 

However, a National Governors Association • 1 1 -ui • i n ^ 

c r c^. . XT V 1 Tir ' qmcklytnan was possible usmg only company fiinds 

studv of four State. pro£u'«^ms — ^New York, Hunois. j.*^. • n . : • 

^" . ^ j^,:^ ' * and that top managers m all compames came to view 

California, and Missouri— suggests the programs J^^^ ^^^^ positivelv 

have helped retain jobs by enhancing the effective- ^ 

ness of existing firms "2 The four programs repre- j^^^^^^.^, Recruitment 
sent the newest type of State trammg programs; they 

provide training grants to companies with very few Customized training has proven a valuable tOol in 

strings attached, allowing the company to decide on attracting new industries. Origrially, Southern 

the content and the provider. The researchers studied States used customized training delivered through 

24 companies that received financial and, in some their community colleges to attract northern firms, 

cases, technical assistance for training. Although the especially textile mills. As the pool of recruits has 

purpose of the case studies was not to evaluate the shrunk, both Northern and Southern States are 

success of the State programs but rather to develop recruiting foreign companies. For example, betweeu 

a methodology for future evaluation, the results 1986 and 1988, Michigan provided $19 million to 

provide preliminary evidence of positive outcomes, train 3,000 new workers as part of a package that 

- , , . * • u • attracted Japan's Mazda Corp. to suburban 

All 24 firms showed improvements m busmess Detroi- 
performance from the training.^^^ These improve- 
ments were due not to training alone; the training The States usually provide tax abatements, new 

waspart of a broader effort to improve productivity, infrastructure, and other incentives as well as 

quality, and profitability. For example. Northwest- training to recruit new industry. However, as busi- 



RJ.C 



>>^clicos and Sheets, op. cit., footnote 26, p. 83. 
»3ibid., p. 83. 
JWlbid.. p. 211. 
"Jibid., p. 85. 

O .^Louise Kcrtcsz, "Injury, Training Woes Hit New Mazda Plant/' Automotive News, Feb. 13, 1989, p. 52. 
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ness interest in a high quality workforce grows, 
training is becoming a central part of the incentive 
package. When the German silicon wafer manxifac- 
turer, DNS, was searching for a U.S. site, the 
company chose North Carolina over Colorado and 
Texas because of North Carolina's excellent com- 
munity college system and its carte blanche offer 
of assistance. ''^^^ This assistance, provided by 
Durham Technical Community College, included 
hiring new faculty, sending them to DNS' plant m 
Italy, developirig new training materials, and screen- 
ing and training new employe ^s.^^^ 

Despite its short-term effectiveness, some State 
officials now doubt the value of customized training 
in industrial recruitment: 

. . . recniitment has been compared to the great 
buffalo hunts of the last century. The stampede is 
over, herds are no longer plentifiil; and 1986 would 
be a bad year to go into the buffalo hide business.^^o 

Questions about this econorr i development tool 
arise because many of the firms that initially 
relocated to benefit from a low-wage workforce 
trained to company specifications have now moved 
abroad in search of even lower wages.'-^^ Some 
research suggests that branch plants of nonlocal 
firms, which provide large numbers of new jobs in 
the short term, may offer less long-term benefit to 
local economies because of their tendency to relo- 
cate again, and because they provide relatively 
low-skilled jobs based on standardized prodac- 
tion.*22 



Industrial recruitment was, and still is, consiuered 
an impo' tool for providing jobs in the South's 
rural counties, where wages are low and jobs are 
few. However, a detailed analysis of growth trends 
throughout the region demonstrates that, between 
1977 and 1988, rural counties experienced high im- 
employment and declining real per capita income, 
despite attracting new factories. By contrast. South- 
em urban counties with better educated populations 
experienced strong job growth and lower unemploy- 
ment 

Other concerns have been raised about using 
training in industrial recruitment.'^ One is that 
short-term, company-specific training may not pro- 
vide the broad skills workers need to survive in 
today's turbulent job markets. Also, existing busi- 
nesses may suffer when their newly arrived competi- 
tion is subsidized by the State. 

Community Colleges and VocaiionaU 
Technical Institutes 

Many (19) of the 5 1 State-customized job traimng 
programs m OTA's survey relied on community 
colleges or vocational-technical mstitutes.'^ These 
programs often serve existing as well as new 
firms.''^^ In addition, many posl-secondary institu- 
tions provide occasional customized training in 
response to the requests of individual employers. 
Estimates of the fraction of community colleges and 
vocational-technical institutes providing training 
customized to the needs of employers (whether 
through formal State programs or on an ad hoc basis) 
range from 63 to 75 percent.^^ 



n^Paul DcUccr, ''Wbrkcr Training A Study of Nine Companies," report prepared for the Office of Technology Assessment under contract H3^785, 
September l98B pp. 14-15. 

"«Ibid., pp. 15-16. 

"^Southern Growth Policies Board. "Halfway Home and A Long Way Tb Go. The Rqport on the 1986 Commission on the Future of the South" 
(Research Triangle Park, NC. 1988). p. 21. 

<20n)id. 

>2ilbid. 

*^Pairicia M Flynn, "Vocational Education Policy and Economic I>cvelopmenl. P>jai*c«ng Shon-Tenn and ijong-Tcnn Needs.* * Design Papers for 
the Natioml Assessment of Vocational Education (Washington, DC. U.S. Dcpanmcnt of EducaUon, National Assessment of Vocational EducaUon, 
I987).p.ffl-13. 

>23stuart Roscnfeld and Edward Bergmaxi, Making Connections (R<:search Tnangle Park, NC. Southern Growth Policies Board, 1989), p. «. 

>2<"'nUcing Care of Business*' The Economist, vol 310» No. 7590. Feb. 18. 1989. p. 28. 

•25ibid. 

^^^Octicos, Dusha, and Sheets, op. cil. footnote 109. p. 19. 

•27Examp!cs include North Carolina's ''Focused Industrial Training" program and Massacluisctts' Bay State SkiUs Corp, 

•^Janel Swatz, "State and Local Response to the Perkins Act," report prepared by Abt Associates for the National Assessment of Vocational 

Education, January 1989; pei-sonal communication with Jim Palmer. Associate Director of thr Center for Community Ck)llegc Educauon, Ocorge Mason 

nmvasity.tiar.22. 1990. 
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There are numerous examples of commimity 
colleges providing customized training for bur»mess. 
When the Boulder, Colorado, IBM plani changed its 
mission from manufacturing to software develop* 
ment in 1986, Front Range Community College 
retrained almost 1,200 of the 2,000 employees for 
new positions at ihc plant.^^^ IBM now contracts 
with Rront Range instractors to teach a "program- 
ifiing fundamentals'' course previously taught in- 
house. 

In response to the increasing complexity of auto 
repairs,. General Motors developed the GM Auto 
Services Education Program in 1980.^^0 GM trains 
instractors, provides the curriculum, and donates 
between $90,000 and $100,000 worth of current 
equipment to each of 50 community colleges across 
the country. These community colleges in turn train 
between 600 and 800 GM technicians annually 
through a 2-year cooperative education program. 
GM rfso encourages the community colleges to 
design related courses for other local service stations 
ai>4<for GM technicians interested in maintaining 
an(t i^grading their skills. Ot^er automobile manu- 
facturers are developing siiriiar programs. 

Despite these successes, many employers per- 
ceive post-secondary schools to be ineffective and 
inefficient. A 1983 survey of 522 corporate trainers 
in the Southwest (which had a 72 percent response 
rate) found that allocations of training budgets 
reflected trainers* perceptions of the most effective 
sources of training. Not surprisingly, the trainers 
rated their own in-house training as the most 
effective source for both technical training and 
professional development, followed by private con- 
sultants. Trainers preferred delivering training 
through workshops, seminars, a*^dcustpm courses as 
opposed to educational institu^ons' typical offer- 
ings of formal credit and noncredit courses.^^^ 

A 1987 survey of manufacturers in the South 
reached similar conclusions. Among the 104 firms 
responding to the survey, the vast majority (9S 
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Some U.S. autorYX)bIi0 manufacturers have cooperative 
education programs with community colleges to train 
service technicians. 

percent) relied oh in-house training, while 84 
percent a-lso used traiwng supplied by equipmept 
vendors. Less than hslf (41 percent) reporfed using 
communit)*. colleges as training providers, and orAy 
10 percent used universities:^^^ The availability of 
community colleges was not considered important 
in the location decisions of these firms.^^^ 

State-funded post-secondary institutions are not 
in business only to serve individual employers v^th 
customized training. Both-public and private voca- 
tional training institutioos try to simultaneously 
serve three masters — the individual, the employer, 
and society. In many States community colleges 
evolved out of jimior coUegCtJ designed to serve 
individuals by providing a broad education in 
preparation for transfer to a 4-year college. Since the 
1950s, State-supported, 2-year, post-''-condary in- 
stitutions have increasingly emphu ed full-time 



»»Infcamatioa from the American Association of Commanily and Jmuor CoUegcs PMtosr* " * <wiard«, 1989. 

i^oinfonaation provided by General Motors. , . . - 

i3iKalhwinc Mbscr And Don Seaman; "Implications for Potential Linkages Between Bosiiu -adn^ and m^BAnc^oo,*.* Adult Education 

Quarterly, vol. 37, No. 4, Summer 1987, pp. 225. _ / ^—--^ 

'V!!i^Xa2s\.K^ SpJithcmOtov/thPoUcicsBcard, 1988), 

p.xil " ' 

. J^3lWd.,p.53. - . : 1'- ^^^^ 
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vocational courses for young people: this is now 
these sc*;ools' primary focus.^'^^ 

Providing ongoing traLiing to employed workers 
has only recently joined the many other goals of 
State-funded community colleges and vocational 
technical institutions, and State management of 
these institutions reflects this history.^^^ Most States 
subsidize these instirutions based on full-time equiv- 
alent (FTE) enrollments. Sucu funding formulas, 
originally developed for 4-year colleges whose 
students enroll full time, do not reward comniunity 
colleges and vocational-technical institutes for pro- 
viding the short courses employers want. For exam- 
ple, courses offered by Colorado community col- 
leges must last at least 15 hours and use a standard. 
Statewide curriculum approved by a State board in 
order to qualify as "accredited** courses leading to 
FTE reimbursemcnt.^^^ 

South Carolina is more lenient, reimbursing 
colleges for shorter, noncredit * 'continuing educa- 
tion** courses targeted to individual employers. 
However, here, too, student contact hours must be 
added up into PTEs, and courses must be approved 
by a State board.^^^ The ]e require^ii^nts are time- 
consuming, yielding relatively small rewards. The 
colleges can get more money more easily by either 
enrolling full-time students or tapping the State's 
program for new and expanding businesses. 

Community colleges typically seek large employ- 
ers that will fill up their classrooms, offering 
economies of scale. At the same time, the larger 
employers may have full-time training staff with the 
time and energy to seek out training assistance. 
Small firms are less likely to seek community 
college customized training services. 

While some community colleges are begmning to 
target small businesses, the training offered is 
frequently designed for managers and entrepreneurs, 
rather than for nonsupervisory employees. Daytona 
Beach Community College, for example, runs the 



Mid-Florida Research and Business Center, provid- 
ing counseling and seminars on topics ranging from 
contracts research to trade and export.^^^ While this 
assistance is undoubtedly welcomed by local small 
businesses, it cannot replace customized training for 
employees. 

Community colleges in North Carolina use a 
process called **DACUM** (Developmg a Curricu- 
lum), to match their vocational curricula for full- 
time students to the changing needs of local employ- 
ers. This process involves convening a panel of 8 to 
12 expert workers who work with a college coordi- 
nator to identify lists of competencies needed in a 
particular occupation.^"*^ The competencies are used 
by community college instructors to match the 
courses more closely to real-world jobs. Use of such 
techniques, which require ongoing communication 
betvv^een employers and schools, can help overcome 
negative perceptions and encourage more compa- 
nies to use educational institutions to train their 
workers. 

Training and Technology Extension 

Small employers often need better technology and 
improved management techniques as well as train- 
ing assistance. However, current State technology 
transfer programs are limited in scope and poorly 
linked with State training assistance. About 10 
States currently spend an estimated $25 million to 
$40 million on industrial extension services, which 
provide technical assistance to small manufacturers 
installing advanced technology. ^"^^ Although the^e 
programs are often housed in State universities, their 
links to State training programs and 2-year institu- 
tions are typically weak. An exception is the 
Michigan Modernization Service (MMS) which 
provides training assistance and helps businesses 
obtain funds from State training programs. 

On each site visit, MMS sends training and 
technology specialists to conduct the diagnosis and 
write the icpoit, which includes an assessment of 



"5U,S Department of Education, National Assessment of Vocational Education Final Report, vol J (Washington, DC. National Assessment of 
Vocational Education, 1989). p. 99. 

is^xhe fQjg of postsccondaiy institutions in serving individuals is discussed in chapters. 

*3^ShclU Bischoff, Red Rocks Commtinity College, personal communicatioD, Mar. 28, 1990. 

*38Joe Hopkins, South Carolina Board for Tccljwcal and Continuing Education, personal ccjumuuication. Mar. 28, 1990. 

*3^Exaniplc drawn from American wiation of Commtinity and Jumor Colleges. Kccpmg Amenca Working Through Paitncrships with Small 
Businesses. 

*'*^nformauon provided by Kathry^ . akcr Smith, North Carolina Department of Commimity Colleges, Apr. 13, 1989. 
^"'U.S. Congress, Office of Technology Assessment, Making Things Better, op. cit., footootc 63, p. 177. 
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training needs, and to help clients design or procure 
training.^'*^ 

Massachusetts has also started to link industrial 
extension with training. The Center for Applied 
Technology (CAT), a division of the Massachusetts 
Stal Centers of Excellence Corp., p/omotes **skill- 
based automation.' '^"^^ Its agenda includes infoima- 
tion and support, research, and technical assistance 
to small and medium-sized manufacturers. CAT 
consultants conduct audits not only of client firms' 
Uchnology but also their workforces. Typically, the 
consultant forms a team of managers and shopfloor 
workers to identify both training and technology 
needs. Although CAT is less than 3 years old and has 
provided direct technical assistance to only 15 firms 
thus far, its mitial efforts look successful.^"*^ 

For example, at Pneumatic Scale Corp., a lOO-year- 
old manufacturer of packaging equipment, a CAT 
consultant helped form a joint union-management 
committee. Thecommittee involved shopfloor work- 
ers in designing training to integrate their mechani- 
cal work with the automated manufacturing cell that 
was to be installed. The workers idenfified a need for 
integrated training in machining and electronics, 
CAT worked closely with a State training agency — 
the Bay State Skills Corp. — to obtain funding for the 
training and found a local technical institu.* to 
provide it. The workcell was installed in September 
1989, and 70 percent of the company's 60 shopfloor 
workers are currently enrolled in the newly designed 
training. The company president feels that CAT 
' assistance has been vital to his attempts to increase 
both domestic and export sales. 

In a smaller project for the Southbridge Sheet 
Metal Corp., CAT helped the company integrate its 
automated design andriianufacturing systems. Over 
an 18-month period, CAT designed the software to 
link the two systems and worked with a private 
technical school to train the workers in how to 
translate the CAD drawing to the CNC punch. 

State and Federal industrial extension services are 
slowly learning that small finns need more than just 



the latest hardware — they need help m benefiting 
from the technology, which includes training the 
workers. At the same time, studies of State training 
programs show that training is most effective when 
it is part of a broader strategy to achieve cleai* 
business goals. ^'^^ 

The Substitution Question 

The growing State role in funding employer 
traming raises important public policy issues. When 
the programs are focused exclusively on industrial 
recruitment, critics contend that existing businesses 
suffer from subsidized competition In reply, many 
States have added programs subsidizing training for 
existing firms that create new jobs, and other States 
have created training programs for existing firms. 
But this effort to spread the subsidies more evenly 
can never be completely successful. The States 
cannot afford to provide training subsidies to all 
businesses, and those who are not helped can 
justifiably complain that they are being hurt by 
government intervention in the market. 

Closely related is the substitution issue. There are 
two questions: 1) Are companies using State training 
funds to support noniiaining activities? and^2) If the 
money is being used correctly, would the firms have 
trained their workers anyway, in the absence of the 
State subsidy? 

The first question was raised by xmhappy workers 
at Mazda Corp.'s Flat Rock, Michigan, plant, which 
received $19 million in State training assistance. 
The workers contend that many of the hoiu:s billed 
to the State as **on-the-job training" were actually 
spent in other activities, including production work 
with the assembly line at full speed, and mainte- 
nance.^'^'' This danger — that the employer can use 
the State training assistance foi productive work — 
was assessed in the NEA study of training grant 
programs in California, New York, Illinois, and 
Missouri. The study concluded that the danger 
would be less if the States limited subsidies to formal 



W2n,id.. p. 181. 

"^Frank Emspak, ' 'Skills-Based AutomatiOEu Can It Succeed in America? A Case Study/' paper prepared for the 1 1th Annual Congress of the 
Intcmauonal Federation of Automation and Control. 7^ inu. Estonia, July. 1990 (New York, ^fY. Pergamon Press, forthcoming in 1990). 

>^John Hoops. CAT. pcrsooal communication, 30. 1990. 

^^^Creticos and Shccts. op. cit.. footoote 26. p. 7. 

M«*"Kiking Care of Business.** op. cit.. foomote 124. p. 28. 
O '^7Kcrtcs2,op.cit.,footoote llo.p.52. ^ ^ 
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classroom or laboratory training, which can be 
clearly identified as training time.^"** 

The second question appears less serious in light 
of the case studies of 24 j5rm3 that leceived State 
training grants. State funds helped the companies 
overcome many barriers to doing their own training — 
poor access to training experts, lack of knowledge 
about how training might improve business perform- 
ance, poor labor-management relations, concerns 
about the loss of trained workers, and bad experi- 
ences with prior training efforls.^*^ 

Illinois' Prairie State 2000 Projj^ram requires firms 
to demonstrate financial nced-for the training grant 
Aldiough this requirement is an iiiq>ortant way to 
SJ&guard public funds, most of the case-study firms 
saw trainiDg as a low-priority investment Without 
Stiite assistance, even those companies that did have 
the internal funds to siq)port training were unlikely 
to spend it for this pmpose.^^o 




Ptioto ondlt:Aimfkm P^lrohum tmHtute 



Many forces drive the need for increar ,d Investment In 
worker training. Here, offshore oH platform workers receive 
abrtefing on safety procedures before starting to dean and 
replaoe a heat exchanger bundle. 



^^Crcticos and Sheets, op. cit, footnote 26, p, 84. 
W^U.p.58. 
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OVERVIEW AND SUMMARY 

Workers need good basic skills— reading, writ- 
ing, arithmetic, and oral conununications — to han- 
dle many of today's jobs or to benefit from most 
formal and some kinds of informal training (e.g., 
reading manuals).^ Yet, many American workers 
have poor basic skills. Some firms have found it 
necessary to first upgrade the basic skills of 20 or 30 
percent of their workers before introducing new 
technology or work practices. 

Poor basic skills in the workforce affects national 
productivity and the standard of living. While the 
costs to business of basic skills deficiencies for 
business performance can only be crudely estimated, 
anecdotal evidence suggests they are high. In some 
regions with tight labor maikets, employers are 
finding it more difficult to hire entry-level workers 
with adequate basic skills. 

Of course, firms may exercise other options than 
remedial training. They can use technology to 
replace or deskill jobs, or relocate. American compa- 
nies are able to take basic skills for granted in their 
operations in Japan or West Gemiany. Production 
workers in these countries may be assigned tasks 
that only supervisors or technicians perform here. 
The fact that several other countries have well 
educated (and sometimes less costly) labor forces 
will continue to be a drawing card for many U.S. 
firms across a range of industries. 

As for the use of technology, managers often have 
the discretion to increase or decrease skill require- 
ments. But, as is discussed in chapter 4, firms often 
underestimate the skills needed to employ new 
technology. Moreover, international competition is 
forcing frnns in many industries to reevaluate past 
strategies for using technologies. Many firms that 
are most successful in adopting advanced technolo- 
gies fiilly develop their workers* skills to make 
production systems more flexible. 



In such orgaiiizations, workers usually need more 
than the traditional **Three-R'' basic skills, Because 
these workers often receive less supervision, they 
need to Know when to seek clarification of instmc- 
tions or information. More so than before, they may 
be expected to use their knowledge and skills to 
address new situations and unanticipated problems, 
or to use information to plan and coordinate with 
other work groups. These cognitive skills are impor- 
tant now in many jobs and could well become 
essential skills for a sizable portion of future 
workers. While some workers with limited basic 
education are excellent problem solvers on the job, 
strong basics make it easier for a worker to get and 
keep a job and to advance. 

In discussing the basic skills issue, it is useful to 
distinguish between workforce basic skills and 
workplace basic skills. The workforce as a whole 
includes all people, employed or unemployed, who 
are in the labor market. For many years, federally 
supported adult basic education (ABE) has been 
available for people with poor basic skills, whether 
or not they were employed; several other programs 
(such as the Job Training Partnership Act and the J ob 
Opportunities and Basic Skills program) may offer 
remedial education as part of training given to 
unemployed or economically disadvantaged people. 
Very recently, concern about the Three-R's and new 
work requirements have led to experimentation with 
basic skills programs that focus on the workplace, 
either to prepare job seekers for work in specific 
industries or to improve the basic skills of employ- 
ees in conjunction with their jobs. To varying 
degrees, and with va. ^ing levels of success, these 
programs are intended to reflect the context of the 
workplace, and, in some cases, may be customized 
to meet specific workplace needs. This chapter 
focuses primarily on the workplace basic skills 



tOTA uses ihc term "basic skiUs" in this report to refer to use of basic cducaUon skUls (reading, wnting. and ^^^'^^^'^"^if 
opciStonsXwork.m 

Hkr-fimcU^^ iUtoacy- "occupauonal ilUtcnicy.- or "Innurocracy." These terms can be mislcadmg because they arc often used 
b^cl^ficabty ^^^^^ Few Amenca^arc unable to read or write at all in any language. Uie definiUon of aUteracy. and most 

^Americans have some ability to add and subtract. 
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problem and programs designed to upgrade tlie basic 
skills of employed workers.^ 

Primaiy findings arc: 

• The problem is large. Onc-fifth of young adults 
(those aged 21 to 25) read only as well as the 
average eighth grade stu^'ent, accordmg to the 
federally sponsored National Assessment of 
Educational Progress (NAEP). Yet, most job- 
related reading materials require a tenth or 
eleventh grade reading level. In a technologi- 
cally sophisticated economy like the United 
States, it would be a mistake to assume the 
basic skills problem belongs solely to those 
who are deficient or dysfunctional. The NAEP 
findings sugge*. that an unacccptably high 
portion of the young adults— half or more— 
cannot handle even moderately complex 
quantitative literacy problems. 

• Very few companies now make much effort to 
upgrade their employees* basic education. A 
few companies, primarily large ones, have 
developed internal basic education programs. 
Some othitrs give employees paid release time 
to take classes, or provide materials, facilities, 
or financial ccntributions to leverage limited 
public funds. It «s far more common for 
companies to test job applicants for basic skills 
and to not hire applicants who fail. This 
strategy worked for firms In the 1960s and 
1970s as large numbers of baby boomers 
entered the 1 bor market, but is less likely no 
work in the tuture if Io a' unemployment rates 
continue. Most companies consider it to be 
government's responsibility to correct defi- 
cits in basic education. 

• Several workplace-oriented programs, mostly 
partnerships among employers and/or union 
and educational institutions, have emerged in 
the last decade. Some receive Federal support, 
largely through demonstration projects funded 
by the U.S. Department of Labor or he U.S. 
Department of Education. The total spent by 
employers, govc nment agencies, and unions 

ifnZZ.t.^'^^'l^ T'^'.''^ ^^^''"^ ^^'^S^" Technology Assessment, Technology and Structure! 

^^7s6%^p^^^^ ^'xpW>)^«/a OTA.im250 (Washington, DC. US. Government ftincmg Officc^^ebruitiy 1^?^^^. 

3As discussed aioscqucnUy and in table 6-0. widely varying cslimales of employer involvemeu in basic sldlb programs exist, but the lower end 
^ Jicntauon of the amount spent is difficult. Many of these programs are tar,:etcd to specific groups of people in nccf 



on improving employee basic skills is not 
known preciseJy, but probably does not 
greatly exceed $1 billion per year.^ By 
contrast, employers spend $30 billion to $45 
billion per year on formal training ac all levels. 
• The most innovative workplace programs 
use materials and exercises that have a 
connection to the workers' job. A measure of 
success in these projects is wb^.ther the worker 
can better perform tasks typically needed in 
work settings. An even more crucial lest will 
be whether these projects also give employ- 
ees the generic basic skills they need to adapt 
to changing worklife conditions and their 
literacy needs o::tside of work. In this regard, 
the basic skills programs offered jointly by 
unions and management — the cooperative pro- 
grams between the United Auto Workers and 
the American auto companies, the Communi- 
cations Workers of America ar d the telephone 
companies, and most recently by the United 
Steelworkers — could provide 'nodels for dis- 
semination. At this early stage?, the joint pro- 
grams h£.ve put only limited resources into 
program evaluation. 
♦ Basic skills programs often can be enhanced 
through well-designed use of computers and 
other form? of uiteractivc instructional technol- 
ogy. Many workers like computer-assisted 
instruction (CAI), and the available data sug- 
gests that projects using instructional technol- 
ogy compare favorably with traditional class- 
room instrucMon. While the amount of course- 
ware specificttlly designed for adults is increas- 
ing, there still is a shortage of high quality 
materials. Moreover, evaluation of materials in 
terms of their suitability ^jt adult workers is 
seldom done. 

Given the magnitude of the basic skills problem 
in the United States, there is a pressing need for more 
research on how to upgrade workplace basic skills 
and basic skills generally. This research could help 
decisionmaker? delenmne how much workplace 
basic skills prDgrams will need to depart from the 
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traditional model of adult basic education. On a 
broader scaJi, greater emphasis and far more 
resources mil need to be directed toward learn- 
ing research, program evaluation, and best- 
practice dissemination if the Nation is to ever 
realize a goal of eliminating the adult basic skills 
problem. 

WORKPLACE BASIC SKILLS 
DEMANDS 

Most workers need basic educational skills to 
perform their jobs. Oiie study of a cross section of 
occupations, ranging from forklift operators to 
executrves, found that only 2 percent had no reading 
or writing requirements whatever; oAer surveys 
have found that reading tasks consume more than 1 
hour of the average employee's workday."* Some 
surveys of job-re4ated reading materials conclude 
that a majority require 10th to 1231 grade reading 
ability. 

What is more, academic skills r he skills 
needed to apply the basics or the joo are not 
necessarily the same.^ To avoid delays, workers 
often need to act quickly on written instructions — 
and to exercise judgment to recognize, question, or 
correct em)neous information. In short, they ne^d to 
be confident about their ability to understand what 
they read. 

In the area of mathematics, basic arithmetic will 
suffice for most jv,bs; more advanced mathematics is 
not necessary. However, using arithmetic in practi- 
cal applications on Ae job may require work skiUs 
that require choosing, organizing and applying 
quantitative informati )n — ^skills that are very differ- 
ent from the mechanical skills needed to solve 
arithmetic problems in a textbook.^ Moreover, the 
vocabulary, manuals, forms, charts, and other kinds 
of written materials enrountered at work seldom 
resemble classroom texts. While some reading 
materials can be simplified to help workers who are 
poor readers, this is expensive and cumbersome. 
Also, it is difficult to convey technical information 



and complex concepts in v ^^tten materials aimed 
poor readers. 

Some poorly edu ited workers do learn to cope 
quite well. Studies nave shown that poor readers 
who know their business are much better at reading 
job-related material than they are at reading other 
things. Similarly, workers may learn how to develop 
solutions to work problr 5 in practice tliat '.vould 
stump them when w \ jZi or described on an 
academic test. An example comes from Scribner's 
study of workers at a dairy proces.suig plant who fill 
orders by loading different-sized rnilk containers 
mto miiform-eized cases. The more experienced 
loaders consistentiy filled the cases quickly and 
accurately, using die fewest number of moves and 
handling the fewest number of cases. Asked to 
reconstruct their reasoning, the loaders said they 
visualized the best combination to fit in a case. 
Probably, none of the workers understood the 
mathematical principles involved, yet they still 
came up with practical solutions to the task. Their 
better educated supervisors, when substituting for an 
absent loader, did not do as well.'' 

Job Skills and Education Levels 

Changing workplace practices (such as statistical 
process control) and related den^and for technical 
training are elevating the level of ba^ic skills needed 
for many jobs. Some industries with workforces 
with many low-skill workers are confronting a need 
to upgrade their workers* bai'c skills as they adopt 
new technology and woiic practices. For example, 
the textile industry increasingly encourages employ- 
ees to take advantage of workplace literacy pro- 
grams offered by State and local agencies. Far from 
deskilUng work, the industry's investment in auto- 
mated equipment has created a demand for more 
maintenance and repair people. In 1985, textile fizns 
had 3*.5 laborers, operators, and service workers for 
every craft and technical worker — compartJ lO 4.2 
a decade earlier. While some low-skill jobs were 
eliminated by automation, many of the new jobs 



^As c»?cd m Lan> MjJcuIcckj, Job Uicracy. The Rdauonship Between School Preparauon and Workplace Aciuahiy» Reading ^esean^h Quarterly, 
vol.17, 400419. 

'For a more extensive discussion of this contrast, sec Paul V. Dclker, Baste SblU Education tn Business and Industry, f actors for Success or Failure, 
report prcp««d for the Office of Vc^Jmology Asscssmcn: under contract L3-1765, May 1990, pp. 3-6. 

*As discussed in Paul E. Barton, •'Skills Employers Need. Time to Measure Them?" A Policy Information Proposal. Educaijonal Testing Swtvjcc, 
Princeton, NJ, June 1990, p. 5. 

''As discussed in Stephen P. Hamilton and Mary Agnes Hrjnillon, * •Teaching aa* ig on the Job. A ''rework for Asi<^ing Workplaces as 
Q ning Environracals/* paper prepared for the Bureau of ApprcoUccship and TVau. ^, ^S. Department ol ^bor, March 1989, on. 22*24. 
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required greater skill. (See box 3-A in ch. 3 for 
further discussion.^) 

Finns in several industries (e.g., apparel) are 
reevaluating past asstunptions that automation and 
deskiUing of jobs work well together. According to 
the Southern Growth Policies Board, 80 percent of 
southern factory managers found that advanced 
manufacturing technologies increased skill levels 
Many of these firms faced impediments to effective 
use of the new technology because their workers 
lacked the basic skills for more advanced training.^ 

Some jobs are being restructured to require more 
fonnal education. For example, Texas Instruments 
(TI), a major producer of semiconductors, nov/ 
requires its clean-room production workers in some 
U.S. plants to have 2-year technical degrees; previ- 
ously, the company only required a high school 
diploma.'^ The change could reflect both more 
complex job responsibilities and uncertainty about 
the competence of job applicants for entry-level 
positions. TI uses high school graduates at its 
Japanese facility. Interestingly, new technology for 
this operation is introduced in Japan before being put 
into production in the United States. Of course, there 
could be many reasons why Japan is used to launch 
the technology. But, part of the explanation has to do 
with the confidence the company has in the educa- 
tional background of workers in the two countries. 

Of course, not all jobs are changing in ways that 
require more skill of workers. Some jobs continue to 
be deskiUed or eliminated by automati n, jusi as 
others are upgraded. There is disagreement about the 
overall direction of skill change, and how fast and 
pervasive the change is likely to be in the years to 
come. A recent study by the Economic Policy 
Institute, for example, concluded that skiUs upgrad- 



ing was limited primarily to best-practice firms. The 
study found no evidence to support the notion that 
there would be an explosive growth in skill require- 
ments in this decade. It concluded that, while 
occupational upgrading is occurring, the overall rate 
is slowing down compared to the 1960s and i970s.^^ 

The Hudson Institute, by contrast, reached the 
conclusion that there will be a major increase in 
occupational skill and education requirements by the 
year 2000.^^ Its Workforce 2000 study found that 
more than half of the /zew jobs created between 1984 
and 2000 would require people with some education 
pasi high school, and 30 percent of the new jobs 
would require a college degree. (The comparable 
figures for 1984 were, respectively, 42 and 22 
percent of all jobs.) But it's easy to overstate the 
implications of the Workforce 2000 projections. It is 
not clear how much of the projected increase in 
education would reflect skills needed by workers to 
perfomi their jobs versus other factors. For example, 
some employers use educational background as a 
way to screen job applicants. Moreover, the pro- 
jected growth in education requirements only per- 
tains to the one in six jobs that will be new in the year 
2000; the educational background needed for all 
jobs will not change as dramatically.^"^ Also, there 
are jobs in well-paid occupations (e.g., several 
construction trades, mechanics, repairers, and many 
sales and markedng jobs) that do not require college 
degrees that are proje^**^d to grow faster than 
average, although some uf these may entail post- 
secondary education or apprenticeship. 

Both studies rely on data and projections made by 
the Bureau of Labor Statistics ^LS). BLS projects 
that occupations now filled by people with the most 
formal schooling are expected to grow at the fastest 



'Lauren Bcnlon. Thomas Boitcy, Thierry Noycllc, and Thomas M. Standback, Jr., " rraming and CbmpctiUvcncss in U.S. Manufactunng and 
^rrviccs. Training Needs and Practices of Lead Rnns in Textile, Banking, Retailing and Busincs5 Services,'* report preparca for the uftlcc of 
' jchiology / '^^issmcnl under contract No. L3-3560, Febmary 1990, p. 69. 

^Southern crowth Politic,- B ^ard, Loohng Forward. The Report of the 1989 Committee on Southern Trends, Research Tnanglc Park, NC. 1989, 
pp. 16-17. 

'^As d' ^cussed in Robert R Miller, Corporate /trateg> and Inu'usinal Training, report prepareo for ihe Office of Technology Assessment under contract 
L3.52^, iriarch 1990. 

"Lawrence Mishcl and Ruy A. Teixeira, The Sfyth of the Coming Labor Shortage. Jobs, Shlls and Incomes of.*mencds Workforce 2000 
(Wasu jigton, DC: Economic Policy Lnstilute, 1990). pp. 65-67 

" WilUamB Johnston and Arnold H. ! Vxr, Workforce 2000, Work and Workers for the 21st Century (Indianapolis, IN. The Hudson insUtute, June 
1987) p. 97 

»nbid..p.97 

"Sec Russell W Rumbcrgcr and Henry M. Lcvii^ "Schoolmg for the Modem WoikpIace,"7nvejnn^ m reople. A Strategy to Address Amenca's 
Worlfc-^" Crisis, background papers, vol 1, prcf arcd the Seactaiy of Labor's Commission on Workforce Quahiy and Ubor Market Efficiency, 
pp 95-98 for a discussion of the difficulties involved m cstunating educational requirements m as5ociation with occupational projections. 
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Table 6-1— Projected Changt^ In Employment by Occupation, 1988-2000, and Distribution of Total Employment by 

Years of School Completed, March 1988 

Percent of total i /ment for occupation 

held by wo rters with: 

Percent change Less than 1-3 years 4ornx)re 

Occupation 1988-2000 high school High school of coltege of college 

Total 15 16 40 21 23 

Executive, administrative, ar<d managerial 22 5 27 24 44 

Professional spedalty 24 2 9 15 74 

Technicians and support occupation 32 3 29 36 32 

Marketing and sales 20 13 39 24 20 

Administrative support dericai 12 7 51 30 'i2 

Service occupations, e.g., household, security, 

food service, custodial 23 31 45 IC 6 

Predsion production, aaft and repair 10 23 53 18 5 

Agriculture, forestry fishing -5 36 44 12 7 

SOURCE: George Silvestri and Volm LukasIffMcz, •'Projections of Occupational Employment, 1 388-2000," Monthiy Labor Hevtew, vd. 11 2, No. 11 , November 
1M9,p.62. 

rate thiough the year 2000.^^ There axe exceptions, 3. The fastest rate of job growth will be in 
however. What BLS calls service occupations (which high-skill professional, technical, and manage- 
includes housekeepers, castodians, and other occu- rial jobs— jobs that traditionally have required 
pations not requiring much education) will grow at post-secondaiy education or that are uost likdy 
a faster than average rate. (See table 6-1 .) Moreover, to be filled by people with college degrees, 
the U.S. economy will continue to create large 4. In many industries it has become more difficult 
numbers of low-skill or medium-skill jobs. (See forpeople without post-secondary education to 
table 3A-3 and discussion in the appendix to ch. 3.) progress firom lower level positions v/ithin 
Of the 0 ccupations projected to add the most number firms to higher level positions, 
of new jobs by 2000, just two— nurses and managers 5 iviany of the workers who wiU join the labor 
—ordinarily require much postsecondaiy education. f^^^ between now and the year 2000 ^mII not 
Others are in the midrange of education require- bewellmatchedto the better jobs mmted by the 
ments (secretaries), or at the lower end (custodial economy. Roughly one-third of the n6w en- 
workers), trants will come fi:om minority groups that have 
In the end, there are several points that have come traditlonaUy received less and poorer quaUty 
out of the debate about upskilling and deskilling: education. Immigrants, many of whom need to 

develop English language skills, also will be a 

1. The economy v/iU continue to create many ^^^^ important source of labor force grov/th. 
lower skill jobs. It seems imlikely that skill 6-^). 

requirements for these jobs will change greatly 

over the next decade; some may be deskilled, a Moreover, workers at many levels need effective 

fewmay be upskilled. These jobs also will not strategies for learning new ways of doing things 

require much formal education beyond- high when companies undergo rapid technological and 

school. organizational change, bring new processes online, 

2. Some jobs in some industries that have tradi- or market new products. Many Aruerican employers 
tionally been defined as low- or medium-skilled see deficit ncies in oral communications (giving and 
will be upgraded as companies adopt new receiving verbal instructions effectively) as a major 
technologies and work practices. Current work- basic skills problem in the workplace. Other emerg- 
ersinthesejobs will need retraining to develop ing skills, according to the American Society of 
new job skills; outside applicants wiU find the Training and Development, include problem solving 
hiringprocessmoredemanding than in the past. skills and effectiveness in group interactions^^ — 

"George Silvestri and John Lukasiewicz, "Projccuons of Occupational Employment, 1988-2000/' Monthly Labor Review, vol. 112, No. 11, 
November 1989, p. 62. 

'^AntiJony P. Camevale, Leila J. Gainer, and Ann S. Mellzcr, V/orkplace Basics. The Essential Skills Employers Want, ASTD Best Practices Series, 
^••yng for a Changing Work Foicc (San Francisco, CA: Josscy-Bass, 1990). 
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Box 6'A — Immigration and Basic Skills 

There is a growing need to give workplace basic 
education to immigrants — especially courses in 
EnglishJanguage proficiency. Immigrants accounted 
for 22 percent of labor force growth between 1980 
and 1987 — more than twice their contribution 
during the 1970s when baby boomers and women 
entered the labor market in large numbers. Immi- 
grants are projected to account for an even higher 
portion of labor force growth over the next decade. 

On average, immigrants have roughly the same 
amount of formal schooling as do U.S. natives. 
However, there are differences at the extremes: a 
higher proportion of foreign bom immigrants attend 
college than people bom here; roi'^hly one third of 
immigrants have only an elementary school educa- 
tion, and 1 3 percent had not progressed beyonu the 
fourth grade (compared to 3 percent of people bom 
in the United States.)' Many foreign-bom immi- 
grants who arrived iii the United States between 
1970 and 1980 spoke no English at all (this 
probably continues to be the case for •^ew arivals 
today). The fraction of non-English spctjcers varied 
by region: 17 percent in the West, 15 percent in the 
South, 11 percent in the Northeast and about 9 
percent in the North Central region. This influx 
I *lps to explain why English as a Second Language 
is (he fastest growing competent of Federal Adult 
Education Act assistance.^ 



'U.S. Department of Labor, The Effects of Immigration on 
the US. Economy and Labor Marictt (Washiii^on, D.C.. U.S. 
Cjovemment Printing Office, 1989). p. 36-38. 

2n)id., pp. 59-60. The mformati^n on English speaking is 
from the 1980 Census. 



skills in the past ordinarily only associated with 
management. As skill requirements shift, the skills 
workers need will continue to evolve. (See box 6-B) 



How Big is the Problem? 

Estimates of basic skills levels among employed 
workers are usually based on data from only a few 
companies. In one study, about 20 percent of a 
manufacturing firm's hourly workers were unable to 
cope with technical training because of deficient 
basic skills; most of these employees were high 
school graduates who did not think they had a basic 
skills problem.^"^ Some companies are discovering 
that half or more of their workers in some imits need 
basic skills upgradiug before they can train for some 
new technologies or processes.*^ OTA's earlier 
.malysis of displaced workers found that 20 to 30 
percent of adult workers entering displaced worker 
programs in the mid-1980s needed to upgrade their 
basic skills. 

National surveys of the adult population a^ a 
whole are either dated or make arbitrary break points 
to define adequate performance. Estimates of **func- 
acnal illiteracy" made in the 1970s range from 15 
percent to over half the U.S. population.^^ The 
stiU-used claim that America has 27 million func- 
tionally illiterate adults is based on extrapolation of 
a 1974 survey to the U.S. population in 1982.^0 la the 
next few years a better estimate of the nature and 
magnitude of the literacy problem among U.S. 
adults could be forthcoming. In its 1988 Amend- 
ments to th*? Adult Education Act, Congress directed 
the Secretary of Education t^ develop criteria to 
define literacy and to identify basic educational 
skills needed for *'iiterate fiinctioning."^^ The 
Education Department is to estimate the size of the 
illiteracy problem, reporting the results to Congress 
in 1993.^ 



^ A-airy Ivlikulcckj, ' Sctond Chance Basic Skills EducaQon," Investing tn People. A Strategy lu AJJress Amens^a s Vf\>rkfori.e Cnsu, background 
papers, vol. U op. cit.» footnote 14, p. 236. 

**Cmdy Skrzycki, "The Company as £ducator. Finns Teach Workers to Read, Write," lYashtngton Post, Sept. 22, 1989. p, Gl. 

**>As discussed in Richard L. Vcnczky , Carl F. Kaesilc. and Andrew M. Sum, The Subtle Danger. Reflei^nuns on the Literacy Abuittes of America s 
Yovng Adult, (Princeton, NJ: Educational Testing Service, 1987) p. 14. 

2^^rhe survey referred lo was the Adult Performance IjcvcI Study (APL>, undertaken by the Lniversiiy of Texas in 1973 and 1974 and funded by the 
U.S. Department of Education. A^L concluded that 20 percent of Amcncan adults had such senous busic skills dcfiwicsocs as to be functionally 
mcompetent, it ciiaractenzed another 30 percent as margmaUy coiijpctent. By applymg APL percentages tv Jic i9S2 populauon, the Education 
Department concluded that up to 74 million adult Americans had some need for further basic education. 

2»Seclion 383(b) of Public Law 100-297. 

22 The Department of EducaUo< has contra wiUl with the Educauonal Testm?. Service (BTS> to undertak- th- survey. ETS expects to use the same 
defmition and scales for hteracy as it used m the .Nauonal Assessment of Educational Progress's 1985 young aduivJteracy profiles. The defmition. usmg 
prmted and written imormation to function m society, to achieve one s goals, and to develop v ue s knowledge and potential. ETS expects to survey 
13,(XX) adults 16- :o 64-ycars of age m 1992. For fiirthet details, sec fiaUonal Adult Literacy Survey, Education Testing Service, Pnncclon, NJ, 
(brochure). 
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Box 6'B— Evolving Concepts of Basic Skills 

Employees who quickly leam new ways of doing tt.ings can make a big difference when companies undertake 
major changes in technology, work organization, or business strategies. Such skills are especially in demand when 
companies seek to implement workteam approaches. Thus, more companies are looking at ways to help their 
employees strengthen their interpersonal communications skills, their ability to leam, and their fiacility with problem 
solvmg. 

Many consul'iants and vendors now offer programs aimed at developing these skills. Often, these programs 
were developed for nonindustrial settings. For example, while over 100 **leaming to leam" programs have been 
developed, many have objectives (such as improving standardized test scores) of little use in the workplace. 
According to American Society for Training and Development (ASTD), most also are not grounded explicitly in 
learning theory and the results are unpreoictable.^ Lcaming-to-leam programs differ from conventional instruction 
in that the leammg process itself is under scrutiny, and different strategies for leaming are explicitly discussed and 
applied. 

Workplace applications of leaming-to-leam approaches are still in their mfancy. Some companies find it 
helpful to teach euiployees leaming strategies when major change is planned, but specific training needs are hard 
to identify. Planters Life Savers Co., for example, made use of a leaming management program before new 
technology was introduced at an Illinois plant. The training began before job task analysis could be done, when the 
manufacturing system for the new technology was still under design.^ 

More than likely, the concept of workplace basic Jkills will continue to evolve as the workplace itself changes. 
A Stanford University study, based oa studies at several worksites, identified 13 competencies — e.g., cooperation, 
establishing goals, obtaining and using informatio;i — tliat are often needed by workers to function effectively in new 
work settings.^ These competencies are seldom stressed in U.S. primary and secondary schools. Thus, companies 
that stress •'new model" work organization (see ch. 4) may find developing these skills to be a growing training 
requirement. According to ASTD, the full list of worlq)lace basics could be enlarged to enco! >;ass 16 skills iii 7 
broad skill groups (ranging fron the Three-Rs to organizational effectiveness and leadership). Of course, not all 
workers need such a broad spectiam of skills in th** future. Nevertheless, the demand for such skills will grow if 
employers contmue to rec^rganize v;oric in ways that require workers to exf^'cise more responsibility. 



^Anthony P. Canicvalc, Leila J. Gainer, and Ann S. Mcltzcr. Workplace Bastes. The Essential Skills Employers Want, ASTD Best 
Practices Scries: Training for a Changing Work Force vSan Francisco, CA: Josscy-Bass, 1990), p. 42. 

2lbid. p.60. 

^As discu.,scd in RusscU W. Rumbcrgcr and Henry M. Levin, * 'Schooling for the Modem Workplace," Investing in People A Strategy 
to Address Asr^enca's Wori^orce Cnsis, Commission on Workforce Quality and Labor Market Efficiency (U.S. Department of Labor 
Washington, ^ September 1989), p. 103. 



In the meantime, the most authoritative survey of 
basic skills is limited to young adults (those aged 21 
to 25).^ Completed in 1986 by the federally 
sponsored National Assessment of Educational Pro- 
gress (NAEP), the survey profiles literacy skills 
(including the ability to perform ariuimetic opera- 
tions to solve problems) among 3,6CK) young Aixxcri- 
can adults. NAEP found that 94 percent of the young 
adults read as well or better than the typical fourth 
grader, about 80 percent equaled or surpassed the 
average level for an eighth grader, and 62 percent 
equaled or did better than the typical eleventh grade 
student.^ While the NAEP findings show that ihe 



more extreme characterizations of the illiteracy 
problem in the United States are unfounded, it is not 
reassuring that one-fifth of young American adults 
read no better tlian a typical eighth grader. (The 
oports page of most newspapers is written at about an 
eighth grade level.) 

Perhaps even more distmbing, the NAEP profiles 
show that very few young adults are proficient in 
moderately complex tasks — as was apparent in the 
zeroises involving arithmetic. Nearly all (93 per- 
cent> of the young adults got die right answer when 
the quantities and arithmetic operations were ex- 
plicit and obvious (such as adding two entries on a 




23lrwin S. Kirsch and Ann JungtOlut, Ltiera(.y. Profiles of Amenta » ioung AJulu Fmal Rcpon (Pr^n^,ciul^ N7. Nauonal Assessment of Eduuitional 
Progress at Educau'onal Testing Scr/icc, Scpttnibcr 1936). 

2<Ibid..p.40. 
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bank deposit slip). The respondents had far greater 
dil'ficulty when numbers had to be extracted from 
printed forms or text, or when the arithmetic 
operation was not immediately obvious.^ For exam- 
ple, less than two-thirds were able to reach the 
correct answer when the addition was part of a 
problem in which judgment had to be exercised to 
determine which numbers were superfluous. 

Those with more years of formal schooling did 
better than those with less education; however, poor 
problem solving abilities were evident even among 
the more educated respondents. Only 52 percent of 
those whose education ended with high school 
graduation and 70 percent of those with 2- or 4-year 
college degrees or more could examine a menu, 
compute the cost of a specified meal and, then, 
determine the correct change from a specified 
amour I. Only 38 percent of those high school 
completers with no higher degree could then calcu- 
late the tip fron the bill or estimate the price of an 
item from a grocery unit-price label. Among those 
with a 2- or 4-year degree or more, 31 percent were 
not able to calculate a price from a unit price label, 
and 39 percent were unable to calculate the tip after 
first identifying menu items and calculating change. 
Figure 6-1 shows sample questions and success level 
for high school graduates without a post-secondary 
college degree.^ 

The NAIiP survey also gives some benchmark 
information about how literacy levels varied among 
young adults by occi5)ation.^'^ The data given in 
figure 6-2 applies to 21- to 25-year-old people who 
were out of school and who had worked full time for 
at least 1 year. Not surprisingly, professionals scored 
nighest on the NAEP proficiency scale, followed by 
young adults in technical and managerial occupa- 
tions. What is surprising is the generally low 
proficiency in occupational groups generally 
thought to be the most able. Of course, the study only 
.hows the literacy leve' of people in the^e occupa- 



tions, not the literacy level actually needed to 
perform these jobs. 

The NAEP profiles show that many high school 
graduates do not bring to their jobs the caliber of 
basic academic skills that employers could reasona- 
bly expect. Wliy these deficiencies exist is poorly 
understood. Perhaps these poor readers have nc* 
learned to actively seek out the meaning of what they 
read. By contrast, good readers may employ strate- 
gies that allow them to extract what they need from 
written materials.-^ As has been mentionc<d, occupa- 
tional requirements require active involvement of 
the reader — e.g., to follow written instructions, to 
remember information, to solve problems. 

Studies that profile workplace requirements, at 
least at the same level of detail as the NAEP young 
aduU profiles, are badly needed but have never been 
conducted. The Educational Testing Service (ETS) 
is now conducting a literacy profile of unemployed 
people for the U.S. Department of Labor, due to be 
completed in late 1990. ETS, which developed the 
NAEP young adult profiles, will inventory literacy 
levels for people enrolled in Job Training Partner- 
ship Act programs, people using the Employment 
Service sj , and people receiving :uiemploy- 
ment insurance. However, the inventory will not 
focus on the basic skLMs that employees need on the 
job. 

The International Context 

Very little information exists that allows compari- 
son of basic skills levels among workforces of 
different countries. Thus, comparisons of educa- 
tional levels are often used instead. Differences in 
national educational systems complicate analysis. 
However, the United States has one of the highest 
leveb of participation in secondary and post- 
secondary educauon in terms of the number o^ years 
of schooling.^^ (See box 6-C.) But, as suggested by 
the several comparative studies discu^'sed in chapter 
3, the American primary and secondary education 



25Scc Vcnczlcy, ct al., op. cit., footnote 19. p. 28 

percentage figures cited above arc based on the actual number of correct and intorreci responses to the survey qucsuuro. This unpublished data 
was provided to OTAb> the Education Testing Service. These figures may differ from estimates based on the probability that a person showing a certam 
level of proficiency would get a correct answer on a spccUtc question. 

^Paul E. Barton and Irwin Kirsch, Workpli^ • . ^lenaes. The Ne^d to Improve Literacy and Employment Readiness, forthcoming, as cited m 
Information for Nant,na! Performance Goals for Ldut,atwn» A Workbouk, (Educational Testing Service Pohc> Information Ctaier, Nov. 30. l989> p. 
47. 

2«Gcorgc A. Miller, "The Challenge of Umversal Literacy." Science, vol. 241, no. 4871, Sept. 9, 1988, p. 1296 

2^chard M. Cycrt and David C. Mowery, cds.. Technology and Employment. Innovation ^ Growth tn the VJS, Economy ;v>>shington, DC. 
"^*'—aI Academy Press, 1988). 
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Figure 6-1— Document Literacy of 21 to 25-Year- Olds Who Work Full-Time for a Full Year, by Occupation 



Task examples at 
proficiency levels: 



Use bus schedule to select 
appropriate bus for given 
departures and arrivals (334*365) 



Use sand^biJer chart to locate 
appropriate grade given 
specifications (320) 



Follow directions to travel 
from one location to another 
using a map (300) 



Use Index hcm an almanar (278) 



Proficiency scale 
(0.500) 



Locate intersection on o streot r/iap (249) 
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Technical (311) 



Managers (308) 



Clerical (301) 
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Service (286) 
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Craft (279) 








Laborers (277) 





SOURCE; Paul E. Barton and \Mt\ S. Kir«ch, Wofkptace Compot&naos; Tbo Nejd to Improve LiUmcy and Employment Readiness, proparod for the 
D^partmont of Education, Offica of Educational Rasaarch and Improvomant (Washington, DC; U.S. Ciovammflnt Printing Office July 1S90), figs. 
1-3, table 2. 
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Figure 6-2— How Young High School Graduates* Fared on Selected Tasks Fron^ the National Assessment of 
Educational Progress' Young Adult Literacy Assessment 
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Q. You wish to deposit a $300 check and $57.23 in cash 
in a checking account. Fill out your deposit slip to do so. 
List both deposits and indicate the total amount 
deposited. Date your deposit slip May 22, 1985. 

93% of high school graduates without post secondary 
degrees ansv;ered correctly. 
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Q. Complete the chock ledger for the month of 
September. Keep a running total of tho balance and 
include the following: 
$50 deposit on 9/27 

check 108 payable to Mr. Davis for $18.49 on 9/27 
check 109 payable to Electric Co. for $53 on 9/28 
the $5 monthly service fee for your checking account 

Correct responses among high school graduates without 
post secondary degrees ranged from 73% (for balance on 
check 109) to 81% (for $50 deposit). 



Soups — Made by our Chef Daily 

Onton soup 
Soupo(ih^> day 
Vxhysw**^ in Sumnj^f 

B<cl burgcfi bfCwJfd Jo »>fdci 

*/« lb o(the t»ntf^ C«cf avaibbic seasoned to p<rfKxi«on 

And Wfv«d oi) AKitlcied bun 

Wto* Ch*ddai ch<««r butjet 

B'ue <htew but9« 

PineAppIe buffer 

Bacon but9cr 

Wine Cheddar c)v^ & (Won but9«T 



Sandwiches 

Sbcrd Turkey Gafnisikcd 
Tuil(«ySAL»d - Gatntshrd 
Chifli«n Salad - Garnished 
Tuna Tish Salad - GdtojsheJ 
Sliced Serf Tongue - Oatn<sh«d 
GnRed Wine Cheddar Crecie 
The Lancastei Specwl 

Coi ned Bee/, MeSedSwns Cheese Sauerfciaut 
on Seeded Rye Need we say more' 
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Mmimum Check at Lunch 1 CO 



Q. Suppose you had $3.00 to spend for lunch, 
if you order a Lancaster Special sandwich and onion 
soup, how much change would you get back? 

52% of high school graduates without po6« secondary 
degrees answered correctly. 



Q. How much should you leave for a 10% tip? 

38% of high school graduates without a post secondary 
degree answered correctly. 



•Includes young adults 21 to 25 who completed high school but who had not received post-secondary degrees. The "correct answer" 
informafion is based on unpublished data on the actual percentage of survey participants answering the question correctly. The percent 
correct should not bo confused with other data from the survey used to Identily proportions of young adults performing at different 
profldency levels on scales developed for the National Assessn^nt of Educational Progress (NAEP). Individuals at a specified level on 
NAEP's scale have an 80 percent probability of correctly performing tasks i.oed to Illustrate that proficiency level. The percentage of people 
denrwnstrating proficiency at a given level tends to be lower than the percentage who answer a given task correctly. 
SOURCE. Survey Insfnimont and questions are '-jm Inwin Kirsch and An.n Jungebiut, Literacy. Profil&s ofAvoricn's Young Adults, Final Ropcrt (Princeton, 

NJ: National Assessment of Educational Progress, Educational Testing Service, September 1 986), pp. Ill«29 - nt-3 1 . "Correct answer^ Information 

Is based on unpublished data provided by the Educational Testing Sc-vice to OTA. 
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Box Formal Education and the American Workforce 

Despite basic skills problems at all levels, the years of schooling the typical American worker receives 
continues to increase. Roughly one-fourth of all adults (those between 25 and 64) in the civilian labor force are now 
college graduates; another 20 percent have some college, so that over 45 percent have at least so- " college. This 
compares to 37 percent with at least some college in 1 978. Those m the adult labor force with less than a high school 
education declined from 24 to 15 percent. The ' gaining portion— those whose e-iucation ended with high 
school— has remained the same at 40 percent.* 

Despite a narrowing gap, major racial and ethnic variations persist in years of forma? education. Between 1978 
and 1 988, the proportion of both white and bJack v/orkers with 4 or more years of college increased by 5 percentage 
points; similarly, there was also a 4 percentage point increase for Hispanic-origin workers. The net result was that 
by 1988, 26 percent of white, 15 percent of black, and 13 perc-:nt of Hispanic workers attended 4 or more years of 
college. 

The proportion of the adult labor force without a high school diploma also declined dramatically for aH groups 
over the decade. However, 40 percent of the Hispanic labor force still had less than 4 years of high school in 1988, 
as did 23 percent of blacks» and 14 percent of whites. 

Formal education is a major indicator of a person's likely employment history; nearly 90 percent of college 
graduates between 25 and 64 were in the labor force in 1988, compared witli only 61 percent for those who had not 
completed 4 years of high school. Over the 1978-88 period, the labor force participation rates for men in ail 
educational groups declmed with the largest reductions occurring among those who had not attended college. In 
contrast, the participation rates for women were higher across the educational spectrum, especially among those 
with the highest educational attainment— from 62 to 75 percent for those who had completed 1 to 3 years of college 
and from 71 to ol percent for college graduates. Of course, the amount of schooling by itself says little about 
educational quality or proficiency. 

Groups witii the most formal schooling have the lowest unemployment. The 1988 jobless rate for college 
graduates aged 25-64 was only 1.7 percent, compared with 3.7 percent foi those with 1 to 3 years of college, 5.4 
percent for high school graduates, and 9.4 percent for high school dropouts. BlackcoUege graduates still have more 
than twice tiie unemployment rate as white college graduates— 3.3 percent compared to 1.5 percent. 

There has been a trend toward reduced employment opportunities for the less educated, especially high school 
dropouts.2 In some cities and States with large minority populations, 40 or 50 percent of studenti do not finish high 
school. 

There are also significant regional differences. In 1980, for example, roughly 1 out of 4 Southern adults over 
age 25 had less than 8 years of school, compared with 1 in 6 adults nationally. Approximately 36 percent of adult 
Soutiiemers lack high school diplomas. Within the South, niral residents have higher rates of functional illiteracy 
than urban residents. 

Educational background is also important in determming whether a worker will qualify for a job requiring 
specific training or get upgrade training once employed. In 1983, tlie only year for which nationwide data is 
available, 55 percent of workers said they needed qualifying training to obtain their current job. The figure was just 
42 percent for those witii a high school diploma or less. Some 62 percent of those with some coUege, and 84 percent 
of college graduates, said they needed qualifying training for their job.'* 



IaU figures on ycar^ of schooling arc from U.S. Department of Labor, Burc_- of Labor Statistics. "Educational Level of V Labor Force 
Continues to Rise," News, Aug. 29, 1988. 

^Richard L. Venczky et al., The Subtle Danger. Reflections on the Literacy Abilities of America's Young Adults (Princeton, NJ' National 
Assessment of Edncational Progress, Educational Testmg Service, 1987). Sec, also The WiUiom T. Grant Foundation Commission on Work, 
Family and Citizenship, The Forgotten HaJf. Pathways to Success for America's Youth and Young Families Final Report (Washington, 1>C: 
William T. Grant Foundation, 1988). 

^NaUonal Center for Education Statistics, The Condition of Education. 1988, vol. 1 (Washington, I>C. U.S. Government Printing Office, 
1990). p. 90. llie figure falls to 13^ percent for those between the age of 25 to 34. 

^The proportions also vancd by race and age. Fifty-seven percent of whites said they needed qualifying training to get their job, compared 
with 44 percent of blacks and 54 percent of other mmorities. Only 25 percent of the youngest workers (those 16 to 19) and 47 percent of those 
20-24 reported that they needed quahfying tnumng. See Max L. Carey, Ht.w Workers Get Their Training, BuUetin 2226. U.S Department of 
Labor, Bureau of Labor Statistics. February 1985. 
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system is no longer a leader in quality. In fact, the 
quality of K-12 education in tte United States is 
lower than several of our major trading partners. 

One popular explanation is that 'he United States 
has such a heterogeneous population. However, 
even U.S. elementary students in a relatively homo- 
geneous middle class suburb of Minneapolis scored 
far lower on standardized tests than comparable 
students in Japan and Taiwan.^o Thus, while total 
U.S. education costs per pupil (measured in constant 
dollars) have nearly qu? Inipled since the early 
1950s, there has be^n no evidence of a proportion^ 
iniprovem^t in scholastic p erfoimance.^^ 

Even so, American school students have im- 
proved marginally in the basics since the early 
1970s. The jury is still out as to whether these recent 
gains will continue. The most r xent reading assess- 
ment shows that students read better in 1988 than 
they did in 197 L^^ However, some age groups did 
better in the early_ 1980s than in 1988. The most 
hopeful news in the 1988 assessment was the 
progress in reading levels made by black and 
Hispanic students. 

American students also made progress in p:ath 
and science, compared with their predecessors in the 
1970s.^^ While encouraging, most of the f^ain was 
from routine exercises — such as elements / arith- 
metic or recitation of scientific facts — vioi in using 
knowledge effectively to think and reason.^"* The 
students did no better in inferring relationships or 
drawing conclusions from scientific infomation. 
Moreover, the students stayed even or did worse 
than their predecessors in computing with decimals. 



fractions and percents, solving multiple-step prob- 
lems, or using basic algebi..^^ 

As discussed in chapter 3, U.S. students do uoi 
measure up to students in South Korea, Japan, or 
West Gemiany. A recent international mathematics 
assessment found American 13-year-olds in last 
place among five other countries and several Cana- 
dian provinces.^ 

The poor performance of U.S. students has 
prompted great concern about tht future science and 
engineering workforce.^-^ But it is also worrisome 
that U.S. students in the two middle quadrants — 
students who will fJl many of tomorrow's factory 
and office jobs — did poorly .^^ South Korean young- 
sters scored best; only 40 percent of U.S. students 
were at or above the mean, compared to 78 percent 
of the South Korean students. (A typical problem at 
the mean re^iuired the student to select the correct 
average age of five students, given their individual 
ages.) Of course, educational performance at any age 
is not necessarily a predictor of individual perform- 
ance on the job. However, it is clear that, without 
improvement m basic skills, the students who will 
comprise the future U.S. workforce are poorly 
equipped to keep up with thi highly educated (and in 
many cases lower paid) workforces of our competi- 
tors. 

Employer Views of Basic Skills 

V/hat skills and education do employers want 
most in their workers? What is the connection 
between these desires and job performance? llie 
answers from the research are fragmentary. Most of 
the studies focus on what employers think are 



3»Lcwis J. Pcrclman, "Rcstmcmring the System is the Solution," Phi Delta Kappt , September 1988, pp. 20-24. 

VS Mollis and Lynn B Jenkins, Tht Reading Report Card 1971-88. Trends from the Nations Report Card, (Prmccton. NJ. Nauonal 
Asscssme'it of Educational Progress, January 1990) 

^^AituurN Applcbcc,JudithA Unger,andlna V.S MmsXrossroadsinAmerii.anEducaaon.ASimimaryo/FmdmgssPmcc{on,i^}.Miz!i^^ 
Testing Service, Februaiy 1939), pp. 7-11. vaus/ioi 

^Ibid, p. 29. 

35lbid, p. 27. 

3«Archie E Lapointc, Nancy A Mead, aid Gary W PhilUps, A World of Differences . An International Assessment of Maihsmatics and Science, 
(Princeton, NJ: Educa'iional Testing Service, 1989) p. 13 

"Several OTA reports have discussed education and training isr es related to the scientific and enginccrmg workforce. See, cs^AsXXy Making Things 
Better C ompeting in Manufacturing, OTA-ITE-443 (Washmgton, DC. U.S Government Prmting Office, February 1990), pp. 1 15- 126, and Educating 
Sctentists and Engineers. Grade School to Grad School, CX\-SET-373 (Washmgton. DC. U.S. Government Pnntmg Office, June 1988). 

3«Basic skills problems are by no means limited to those v/ho don't gn on io college. In 1983-84, one-fourth of all ^tu^cnis entering colleges and 
universities tookrcmc<?tal math courses, one-fifth took remedial writing, and 16 pt. .ent ^ook remedial readmg, 82 percent of aU colleges and .mversiues 
sav the need offer such courses U S Congress, Office of Technology Assessment, Technology and the American Eco..omic Transition. Choices for 
'^^*'*^ire, ^ ^-TET-283 (Washington. DC: U.S. Government Printing Office. May 1988). 
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attractive attributes in entry-level workers, not the 
a^al job requiremf nts or the skills that successful 
employees need. Also, the surveys typically poll 
corporate-level executives orpersoii.*el officers who 
may view skill needs diffeiently than, say, shopfloor 
supervisors or plant managers. 

There are also problems in definitions. For 
example, emp^^yers often have a different concept 
of basic skills i an the training or education commu- 
nity. \ banking industry survey, for instance, asked 
employers for specific examples of basic skills 
problems in specific jobs (e.g., teller, customer 
service representative).^^ Many examples offered by 
the banking industry respondents — such as **not 
properly foUc ' ing procedures on opening accounts 
or cashing checks** — could reflect carelessness, 
inattention, or, indeed, inadequate coaching by 
supervisors. 

A review of 13 surveys found that employers 
generall> view a positive attitude toward work as the 
most desirable characteristic in entry-level work- 
ers."^ These employers also placed more importance 
on basic skills (including communications skills and 
problem solving skills) than specific occupational 
skills and also wanted entry-level workers to under- 
stand the business environment. 

Several factors are contributing to employers* 
sharpened awareness of basic skills problems among 
their own workers. Employers are aware of the 
heightened attention the news media and govern- 
ment reports give this issue, and are also becoming 
aware of the implications of changing demography 
for the educational qualifirations of entry-level 
workers. 

According to a 1989 survey by the Omega Group, 
Philadelphia area executives saw basic education 
deficiencies reflected by problems in hiring quali 
fied employees, higher wages for qualified entry- 
level workers, or the need to restructure work .r 
downgrade job descriptions.'*^ One employer fv 
that some new hires, while able to learn the skills 
ueeded to perform a specific task, were unable to 



transfer those skills to different but closely related 
tasks. 

Some of the executi 'es said that literacy had a 
substantial impact on marketing and customer serv- 
ices — especially in telecommunications, banking, 
and retailing. In particular, as more companies use 
computer-based systems, they need entry-level em- 
ployees v/ho are able to respond to customer requests 
and process orders quickly. 

For the mojit part, the executives did not consider 
literacy training to be a corporate responsibility. 
Their fnms dealt with basic skills problems in 
several ways, including screening of job applicants, 
accepting hiqher rates of turnover, living with 
service prot ^.is or, in some cases, relocating. One 
insurance company executive noted that, when 
low-skilled workers became an issue, new technol- 
ogy could be employed to do the work, so that the 
firm could hire less-able people. 

While they worry about basic skills deficien'*. 
in future workers, employers are less worried about 
current workers. Three-quarters of employers re- 
sponding to a recent survey by the Society for 
Human Resource Management said they had yet to 
experience a need for remedial training of their 
employees; these respondents either did not hire 
employees with basic skills problems or found littie 
need for remedial training among their current 
employees.'*^ But, employers often do not become 
aware that their workers have basic skills problems 
until they attempt to make a major change that 
requires training. (See box 4-C in ch. 4 for discussion 
of Plumley Companies, an auto parts supplier that 
launched an employee education program on finding 
that most of its workers did not have the basic skills 
needed to train for or implement statistical process 
control.) 

Recruiting and retaining skilled workers is a 
growing concern of small business. According to a 
1989 Dun *^iid Bradstreet survey, small business 
chief executiv » oflFicers (those heading firms with 
less than $12 million in sales) who responded put 
fuiding quallTied, motivated employees at the top of 



^^Amencan Bankers Associauon, Executive Summary. TheAmencan Banker 's As:>otianon .i Survey onBasu Skills in Banking, Spring 1989, p A2 

40Gaiy NatncIIo, ' What do Employers Want m Entry-lcvcl Workers? An Assessment of the Evidence/ ' occasional paper No 7. National Center on 
Education and Employment, Tcachcr*s College, Columbia University, April 1989. 

^iQmcga Group Inc, Literacy in the Workplace. The Executive Perspetti\e, A Qualitative Rcswarth Study. Bryn Mawr, PA, 1989 Twenty -eight 
top-lcvcl executives iu manufacmring and service industry firms were interviewed* 

"♦^Society for Human Resource Management, J989 Training/Retraining Survey, Alexandria, VA, 1^89, p. 19. 
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their problem list — followed by solving cash flow 
difficulties, containing costs, dealing with govern- 
ment regulations, and meeting increased competi- 
tion.'*^ Most of the respondents stressed in-house 
training, rather than more aggressive recruitment. 

In similar vein, small manufacturers responding 
to a National Association of Manufacturers survey 
cited lack of skilled labor and lack of basic education 
skills as two of their major problems. Half of the 
responding employers said their employees had 
trouble solving problems on their own; 37 percent 
said math concepts were a problem; 30 percent said 
English fluency was a problem; and one-fourth said 
their employees had trouble training m operations. 
Nearly three-fourths of the responding firms said 
they found it fairly or very difficult to fill openings 
for skilled workers."^ 

Impact on Company Performance 

While documentation is sparse, anecdotal evi- 
dence suggests that poor basic skills cost American 
companies quite a bit. One small Illinois company 
turned to a community college to teach English skiUs 
to its largely Hispanic workforce when an Hispanic 
employee ruined an $8,000 part through a language 
inisunderstanding."*^ Inability to measure also can be 
costly. A Fxorida company that ni^^nufactures bel- 
lows estimates that it loses $1.2 million per year 
because its workers do not read blueprints conactly 
or incorrectly calculate the material needed to make 
products."*^ 

Companies that must give workers remedial 
courses as a prelude to technical training face delays 
in implementing new technologies and work prac- 
tices. Motorola expects to spend over $10 million 
per year for the next 3 years to bring its U.S. 
workforce up to sixth or seventh grade leading and 
math Lvels."*"^ Basic s>kills problems can also hamper 



employee participation in productivity and quality 
improvement efforts, for example, one major manu- 
facturing firm found that one-founh of its quality 
circles (which met without management to encour- 
age firee discussion) were unable to pass on written 
suggestions because no one could take notes well 
enough.^^ Basic skills deficiencies obviously add to 
company costs in screening job applicants and in 
hiring new employees. 

Although imprecise and subject to great uncer- 
tainty, there have been some efforts to estimate the 
overall cost to companies of basic skills deficien- 
cies. A study of the Atlanta metropolitan statistical 
area concluded that employed workers with educa- 
tional limitations cost employers $840 million 
annually (or about $3,700 per employee) in lost 
time, inadequate performance, and higher personnel 
costs (e.g., health and safety, training). The study 
estimated that the total social and economic co^t of 
functional illiteracy among all Atlanta aica adults to 
be $2.6 billion annually .^^ 

At the regional level, accordmg to the U.S. 
Department of Labor, the costs of functional illiter- 
acy among 3.6 million employed but undereducated 
workers in the eight Southeastern States amounted 
to $24.8 billion annually (or nearly $6,900 per 
worker) because of time lost, poor performance, and 
other employment related problems. It is not clear 
firom the 2 studies v;hy the regional costs per worker 
would be so much Wgher than those for Atlanta. 
(Total costs of functional illiteracy, including the 
unemployed, within the region were estimated to be 
over $57 billion).^^ 

Canada, *oo, has a basic skills problem. A 
Canadian businesi> task force estimated that the costs 
of functional illiteracy to Canadian business was $4 
billion annually. This figure could be used to 



^^Jsmcs S. Howard, * 'Small Husincss CEOs. No Shortage of Womcs/* D&B Rqwrts, Novcaibcr/Dcccinbcr 1989. p. 17. 

•^'Job S kills, Educauon of Workers Big Problems for Small Manufacturers. NAM Survey Shows." i^AM ^^>vi, June 28, 1989. The NAM Small 
MiDufacturcrs OpcraungSiirvc> wai mailed io over 9.500 small fums m ihc sprmg of 1989. Responses were nxeivcdfrum Z»ZZ% fimii, for a 25.4 pcacni 
rcspor^j rale. About 40 percent of the responding cmployen tuition reimbursement progranis. 

^^J^nne Sadler. "Small Companies arc Target of Efforts .nprove the Literacy of Employees." Wall Streei Juurnal, Nov. 3, 1988, p. B2. 

^••Business Teaching 3 R's lo Employees in Eftort ^o CoiJipete.** New York Times, May 1, 1988. 

Foui by Four. How Can Busmesscs Fight Wor)q)lacc Ilhleracy?," Training andDevdopmtniJournal, vol. 43. No. 1, January 1989, pp. 21-22. 

**Ast.ilc<l inLany Mikulccky, Second ChanccBasic Skills Educanon,' * Commission on Wo icforccQuahiy and Labor Market lSt\^ictv<,yJnvestin$ 
in PtopU. A Strategy to Address Americans Workforce Crisis^ Background Papers "^'ol. 1, op. cit, footnote 14, p. 237. 

^'^^'illiam A. Dcaly. Af/u/iw 2000. Changing Job hiarUi and the Lmploymeni Readmesi of its \^or)<^orce, A Special Mctropohian Area Study 
Conducted for the Southeast Regional Office of the National Alliance of Business, 1987, pp.46'48. 

*^uHard A. Mendel, Afeeting ihe Ei^onomn. Cha$,engc ofihc 1990^. ^orkfor^tLueraK, y tn the South, A Report for ilic Sonbclt InsUiulc <Chapel H»U, 
Inc.. Scptcmbcrl988); p.l5. 
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guesstimate U.S. costs. If a 10-to-l conversion ratio 
(the approximate difference in the economies and 
populations of the two countries) were used, the cost 
in the United States would be $40 biUion annually.^^ 
Total costs to Canadian society were estimated to be 
$10 billion per year— the equivalent of $ 100 billion 
for the United States. 

WORKPLACE-ORIENTED 
PROGRAMS^^ 

Since the early 1980s, a number of workplace 
basic skills programs have been launched. These 
usually involve cooperative efforts by employers, 
imions, educational institutions, and government. 
The terms **workforce'' and *Vorkplace'' are 
sometimes used interchangeably in describing basic 
skills programs; in this report, however, OTA 
distinguishes between the two terms. "Workforce'' 
programs are for people not currently employed who 
need improved basic skills or work readiness skills 
to enter the workworld. while ''workplace** basic 
skills programs are for employees. The discussion 
below focuses mostly on wor]q)lace programs. 

Company-mn Programs 

There are many individual examples of arrange- 
ments among companies, unions, and local adult 
basic education programs to provide services to 
adults. Most, however, are not workplace programs 
per se. For example, the Business Council for 
Effective Literacy, which works to foster corporate 
awareness of adult literacy issues, identified more 
than 800 corporate literacy actions of all kinds 
between 1984 and 1987. However, only 9 percent 
had to do with employee basic skills programs.^^ 

Unfortunately, surveys of employer involvement 
in basic skills programs have been far from compre- 
hensive. Most surveys have very low response rates. 
The surveys probably overstate employer involve- 
ment because they do not define such terms as 
•'basic skills** or "remedial education." For exam- 
ple, furns may consider remedial courses in blue- 



print reading, accounting principles, or statistics to 
ha basic for specific jobs. Also, few surveys ask 
firms whether their basic education activities are 
companywide in scope. One conunon failing in all 
surveys is that small firms — those with fewer than 
100 employees — are absent as a category or in 
proportion to their importance to the economy. 
Another shortcoming is the dearth of survey informa- 
tion about the features of the firms* activities (e.g., 
whether government funds are used, role of local 
educational providers, etc.). 

Table 6-2 compares fmdmgs from four of the 
more inclusive employer surveys. The Training 
Magazine survey shows clearly that comoany-based 
remedial training often bears little resemblance to 
the Three-Rs of adult basic education. When reme- 
dial education was left undefmed in tlic survey 
mstrument, roughly one-third (31.7%) of the survey 
respondents (all companies with 100 or more 
employees) said they offered "remedial/basic edu- 
cation.** However, when firms were specifically 
asked if they provided remedial education in read- 
ing, writing, arithmetic, or English as a Second 
Language, only 11.3 percent said they did. (The 
survey asked respondents not to include such items 
as listenmg, creative thinking, or computer skills.)^ 

The Towers Perrin-Hudson Institute survey of 
large firms found that 8 percent of its respondents 
had remedial programs, and that they spent 3 percent 
of th^ir training budget on these activities. Another 
9 percent were conducting pilot projects.^^ 

The American Management Association (AMA) 
found far fewer firms with basic skills programs. In 
a 1989 survey of its members, AMA found that 
one-third of the respondents tested job applicants or 
current employees for basic skills, but only 3 percent 
offered remedial training to correct deficiencies.^^ 
Nearly 90 percent of the responding companies said 
they refused to hire workers who failed basic skills 
test— perhaps an explaiiation for t!ie few companies 
with corrective programs. 
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As cited in MibJe' Vly, op. cit. footnote 1 7. 
^Portions of this section arc drawn from Paul V Dclkcr, Basic Skills Education in Business and Industry. Factors for Success or Failure, op cit . 
footnote 4. 

53lnfonnation provided by Gail Spaugenbcrg, Business Council for ECf' ctive Literacy, JUne 1990. 

5<ams Let, '•TTieHircc Rs/' Training: The Magazine of Human Resource Development, vol. 26, No. 10. October 1989, p. 68 
"Tbwcjj Perrin, Hudson InsUtulc. "Workforce 20(X>-Compeling in a Seller's Market. Is Corporate Amc. -:a Prepared?" A Survey Rrport on 
Corporate Responses to Demographic and Laboi Force Trends. July 1990. 
Q ^BUcn Sherman, "Back to Basics to Improve Basic Skills.** Personnel, July 1989. p. 22. 
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Table 6-2— Surveys of Employer Involvement In Workplace Basic Skills Programs 



Soufce/Date/Response Rate 

Training (1 989):« Twenty thousand organl- 
rations with 100 employees or more were 
sent surveys; 3,130 surveys were return^ 
for an overall response rate of 1 5.7 percent 
However, only half the surveyed firnis were 
asked special questions In which r4nf)ecfiai 
education was defined to Hmit to the Three- 
Rs. 



American Management Association {\ 989).* 
Survey of AMA manors, of whom 1 ,005 
responded 



Business involvement 



Comments 



Society for Human Resources Manage* 
ment{\ 983) Survey was sent to a random 
sample of 4,600 SHRM meml^ers; 613 
usable responses were received for a 
response rate of 13.3 percent. SoiT>e small 
firn\s (under 1 0Oemployees) were included 
In the sample. 

Towers Perrin, Hudson Institute {'iBBO).'^ 
* questionnaire on human resource prac- 
;es and concerns v/as sent to 4,000 firms; 
lesponses were received from 645 firms, 
for a 16.1 percent response. Most were 
large firms; the median firm had 1.953 
employees; 25 percent had more than 
6.200 employees; only25porcentless than 
765. Most respondents (73 percent) were 
In the East or Midwest Rnandal services 
accounted for 22 percent of the responses; 
manufacturing, 14 percent 



11.3 percent of respondents said they 
offered remedial education In reading, v/rlt- 
ing, or arithmetic, or basic education for 
employees whose native language is not 
English; whe- 'emedlal/basic education 
was left unddiiiiod, 31 .7 percent of compa- 
nies said they offered programs. 



Only 3 percent of respondents said they 
provide remedial education in basic skills. 
Howavar, more than one*third of the re* 
spondents (34 percent) indk^aled that they 
used basic skills testing oijob applicants, 
new hires, and in some cases, currcr<l 
employees and candidates for promotion. 
Nearly 90 percent of the respondents issu- 
ing testing said they do not hire applicants 
that fall basic skills tests. None of the 
companies said they automatically deny 
promotion tocandldates when testing shows 
basic skills dt^er&nc )s; nf>ost allowed the 
promotion but also assigned the worker to 
remedial training. 

Roughly one fourth (26 percent) of respon- 
dents said they provided ren>ecfial training, 
c<efinod as "ba^ic skills (i.e., writing, read- 
ing, nwith, English, etc.) that nujst be 
mastered before additional training or re* 
training can be undertaken successfully." 

Overall, 8 percent u. .^spo^dents under- 
took remecfial education; another 9 percent 
had pilot projects; 14 percent planned 
activities. On average, the portion of train- 
ing budgets for remecfial education was 3 
percent Rrms with strategic plans for 
add'esslng skills g&^ were much nx>re 
likely to have renwdial programs than 
those that had yet to plan meas'Mes to 
address skills gaps, 



Only 2 percent of respondents picked remedaU 
basic education as the most critical challenge 
for their IrfUning and devetopnwnt function 
over the next 2 to 5 years. (Of the 13 choices, 
the largest challenge, picked by about one- 
fifth, was now market strategies, followed by 
technological change — roughly 16 percent; 
quality lmproven)ont—at>out 12 percent; and 
custorr^r service— about 10 percent). 

In addition to the survey, AMA profiled some 
30 company programs. Costs of remedial 
projects ranged from nothing to neariy $1 000 
per employee, with the average cost around 
a fow hundred dollars per employee. Pro- 
grams averaged one session per week for 3 
months or longer. Rough'.y half the profiled 
companies provided remedial training on 
company time. 



*Chrfc too. 'Tho Throo Rs." Training: The Magazine of Human Resoarcf Development, Odobor 1989, p. 60. 

*>EIIon Shonwn. "Bock to Basics to Improvo Basic Skills,- Porsoonet, Ju»>* 1989. p. 22. 

^Sodoty for Human Rosourco Monngomont. i989 SHRM Trwnlng/Retra'inlng Survey, Alexandria, VA. 1989. 

U^Hi^^^f^"^' Hudson Instituto, Workpiaoo 20^)0: Competing In a Seller's Market: Is Corporate America Propar0d?My 1990. 

SOURCE: Offico o( Technology Assossmenl, 1 990. 



Survey found that firms rely far more on 
outside sources for ren^edial training than 
they do for other forms of training and 
retraining. (41 percent said all or a n^ajor yof 
remedial training was provWed by outside 
providers, compared to 15 percent for other 
training and 12 percent for retraining.) 

Poor basic skills was a n^or cause of 
rejection of new Job applicants. Among firms 
hiring at least 150 new employee each year, 
40 percent of the respondents liad to saeen 
6 to 10 candidates to hire <xie wori<er. Neariy 
60 percent of the firnrts dteo inadequate 
writing and vort>al skills as the most common 
reason to reject a candidate, followed by 
Inadequate adaptation to the wori< environ- 
ment (36 percent). Another reason for not 
hiring, failure to pass medical or drug tests, 
was dted by 10 percent 



At the high end, the Society for Human Resource 
Management (SHRM) survey reports that 26 percent 
of responding employers provided remedial train- 
ing. As indicated in table 6-2, SHRM's question 
about remedial education is more open-ended than 
the Training Three-R survey question. SHRM found 



less ' an one-fifth of the smaller companies (iliose 
with fewer than 500 employee;^) had remedial 
training programs, while a third or more of the larger 
companies had programs. Companies tended to use 
outside providers to a greater extent for remedial 
training than for their other training activities.^*^ 



g^'^icty for Human Resource Management, 1989 SHRM TraininglRetraining Survey, Alexandria. VA, 1989 
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Ccnlraiy to the claims sometimes made, firms in 
most industries probably spend very little of their 
total training budget on remedial education, opting 
instead to rely on oueside, publicly supported 
Federal, State, and local basic education programs. 
But there aro exceptions. A recent American Bank- 
ers Association (ABA) survey found that 38 percent 
of bank survey respondents had established basic- 
skills programs for employees, llie^* banks spent 
about 23 percent of their training buogets on these 
efforts. The ABA estimated that the banking indus- 
try as a whole spent between $23 million and $135 
million per year on basic skills programs, (The 
smaller figure assumes that nonresponriing banks 
spent nolliing on b?sic skuls; the larger figure 
assumes that banks responding to the survey were 
typical of the indusi ^) It seems likely, however, 
that a portion of lb expenditure would be for 
industry' specific basic skills — not the ITiree-Rw^. 

The ABA, through the .American Institute of 
Banking (its educational affiliate), is its industry's 
largest provider of basic skills assistance and is in 
the process of de'"?.loping industry specific materials 
to enhance its efforts. As trade associations in otiier 
industries (e.g., textiles, printers) become more 
involved in developing basic skills materials, more 
companies may be encouraged to set up industry 
specific programs for their employees. 

Some large companies most involved in basic 
skills education have developed their own internal 
courses — often as part of a broader employee 
development, or training program, ^-xamples include 
Polaroid, Motorola, Eastman Kodak, and Actoa. 
Polaroid has offered basic education to its employ- 
ees since 1970. Tlie company has developed a 
fundamental skills program for basic literacy and 
arithmetic, and a technology readiness program that 
involves some math and science, computer skills, 
and so called skills for sustained learning (}\ke 
problem solving).^^ Most technology readiness courses 
are at the high school le^'el; however, some are 
second-year college cour^^es. Courses take place 
onsile, mostly on company time.^ 



Aetoa is another company that has developed its 
own basic skili"? curriculum, called the Effective 
Business SkHls (BBS) ^xhool. EBS was devclooed 
by the company's Institute for Corporate Education 
to build employees' basic skills (maili, reading, 
writing, and oral communications) and to help them 
use computers and apply adult learning strategies. It 
is now available to other Aema divisioas. To attract 
students who do not wish supervisors and coworkers 
to know they are taking remedial courses, Aetna 
offers evening courses as well as during shifts (with 
the supervisor's permission). Many employees pre- 
fer the evening course because regiOTation is kept 
confidential even from supervisors. The EBS pro- 
gram is intended to complement Aetna's **general 
business skills" program, which is used by employ- 
ees whose basics are adequate but want to upgrade 
their job skills. 

One reason why Aema set u; ^BS was its concern 
that it might not be able to hire as many workers with 
good basic skills as it would like. Aema already has 
problems, particularly in the Northeast and in 
California, in finding new hires with scrong basic 
skills. Also, Aema was concerned that it migh'^ave 
too few employees with the qualifications and 
training needed to move up into better jobs when 
vacancies occur. (Job vacancies are made known 
internally before being advertised outside the com- 
pany.) 

Another reason is that jobs are becoming more 
complex. Many jobs within Aema that were once 
routine in nature now n. juire new skills from 
workers. The claims procefisor job, for example, h;is 
been fiindamentally ^Iterui by the decentraUrxjd use 
of computers. One, paper files moved b x and^ 
forth through m»;itip)j stations as tbey were proc- 
essed. Now, one worker is responsible for multiple 
tasks and must poscess a ranje of new skills (such as 
keyboard skills, an at>ility to use electronic mail, or 
spread sheets). 

While the company o^ xs general skills training 
for employe-es and specifies the skills needed fo 
new jobs, few lower level em-ployces took the 
training needed to qualify for these positions before 
EBS. Some of these en\ployees may not have fell 



«Tbc AmcncanBankcn Assocjauon, Exccunvc Summary. The American Banken Association' 2 Surrey on Basic Shlls in Banking fWaxhinglon DC 
Spring 1989). 

i^Annc Skagcn, cd., Workplace Literacy, AMA Management Briefing, no dale. pp. 23-25. 

*^^s cited in Nauonal AlUancc of Business. Ussom Uarnea Job Skilh Education Program h'iJia! Report, report r^pared for ihc Employmcni and 
O Dg Administration, U.S. Department of Labor» May 1990, pp. 64-^. 
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themselves qualified to take the general skills, 
courses. Others may rot have gotten their supervi- 
sors* pemiission to take training on company tiin<5. 
(Aetna has a corporatewide pulley of charging the 
costs of training to the cost-code of the department 
involved when the training takes place on company 
time.) 

The company^s basic skills program is highly 
job-specific (and even Aetna specific) in content 
For exair5)le, in setting up a special BBS program for 
security guards, the histitute discovered (from su- 
pervisory personnel) that faulty **incident reports'' 
were a real problem. The incident report is used as 
a training vehicle in the BBS program, apparently to 
good effect (By contrast, the general ^ViIIq course 
uses more generic examples;) 

Qnsite literacy services like Aetna's are rare. 
Partnerships with existing community educational 
institutions are r ore common. In these, employers 
may provide some support (e.g.,paid release time for 
en:5)loyees to take classes, provisiori of funds, 
materials, 07 adviscxy services). Some of these 
programs are, in essi^.nce, conventional adult basic 
education (ABE) classes with that serve the employ- 
ees of a k\y companies. As discussed at the end of 
the chapter, conventional ABE is seldom the best 
model to use when the p'^npose is to achieve specific, 
defined, job-relatea olyectives — such as upgrading 
of basic skills for.statistical process control. 

Joint Initiatives Between Labor and 
Management 

Joint labor-management cooperative training pro- 
grams (discussed in detail in ch. 8) support basic 
education for many workers represented by the 
United Auto Workers (UAW) and the Communica- 
tions Workers of America (CWA). The joint pro- 
grams are still in their early stages; the oldest began 
in^ 1982. Nonetheless, their size (over 700,000 
workers are eligible for joint program benefits) and 
their resources (over $300 million in 1988 for all 
training ar J tuition assistance activities) make them 
major training institutions. Depending on how well 
they implement their programs, these institutions 
could extend, the sum of the Nation's knowledge 
about the most effective and appropriate ways to 
teach adults basic siills. 




Using computers in basic skills courses hefps to ^'Garize 
workers with a technology inaeasingiy needed at work. 

While the joint programs are separate from 
corporate training operations, cooperation at the 
plant level frequently allows basic skills programs to 
be offered in close conjunctioii with corporate 
initiatives. For exan:q)le, at Ford's Dearborn Engine 
Plant, the UAW-Ford local training conmiittee has 
provided basic arithmetic training off-hours to help 
workers taking Statistical Process Control (SPQ 
training on company time. The SPC training was 
developed with union input, although it was initiated 
and funded by the company .^^ 

In some cases, the joint programs provide broad 
training to develop teamwork or problem solving 
skills while upgrading basic skills. Such a combined 
program, called "technical lit^cy,'' is offered by 
the UAW-Ford National Education, Development, 
and Training Center. 

Because so many workers niight be involved, the 
joint programs could obtain valuable data and 
information about different approaches. However, 
most programs do not yet involve much evaluation. 
This could change. The UAW-Chrysler National 
Training Center, for example, plans to evaluate the 
success of various delivery approaches for basic 
skills instruction used for Chrysler employees. 



^<^^>MargarctHUton. "'nwRoIeofl^Umons in Training of EnjploycdWorto 19g9^ 
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The joint programs also could be a testing ground 
for instructional technology uf,ed in basic skills 
upgrading — particularly since some joint centers 
have access to in-plant computers or other instruc- 
tional devices. Options for encouraging more sys- 
tematic evaluation of basic skills courseware are 
discussed in chapter 2. 

So far, the most elaborate use of interactive 
technology for basic skills at the joint centers is for 
motivation, not instruction. The GM-UAW*s Skills 
2000 program consists of 8 hours of modules on auto 
industry changes that will affect worker skills; tests 
and lessons to help workers sample their reading, 
writing, numbers, charts, and communication skills; 
information about about educational opportunities 
available to GM employees; and plant-specific 
contacts. The program, partially funded by the U.S. 
Department of Labor, may eventually be delivered 
to workers at 1000 interactive videodisc terminals in 
150 GM plants and worksites.^^ 

An evaluation of the motivational program at two 
pilot sites found that it did prompt workers to 
consider ways to improve their skills, and that tliey 
were interested iii educational development. How- 
ever, the evaluators caution that Skills 2000 will be 
of httle help unless it is combined with an overall 
strategy for improving worker skills.^^ Having 
developed the motivational program, the GM-UAW 
human resource center is now giving more attention 
to the type and quality of services available at local 
pla.its. Because the joint program is decentralized, it 
will be up to ma. .gement and union leadership in 
each plant to make sure that employees, once 
motivated, get prompt attention and high quality 
educational services. 

State Basic Skills Program 

State governments have long been active in adult 
basic education as recipients of Federal Adult 
Education Act funds. Other State programs, as well, 
have had literacy components. More recently, the 
Sf'tes have launched ncv bteracy initiatives aimed 
at developing coordinated literacy strategies. At 
least 30 State, have set up bodies to plan or 



coordinate various literacy activities.^ These bodies 
serve several purposes; most, however, are attempt- 
ing to develop an overall State literacy strategy to 
cover the diverse groups (school children, high 
schoo? dropouts, employees, displaced workers, 
people on welfare) and the numerous government 
programs (adult basic education. Job Ixaining Part- 
nership Act, vocational education. Job Opportuni- 
ties and Basic Skills Program, and so forth) that 
channel funds for literacy programs to one popula- 
tion or another. 

While few States now have strong programs for 
business involvement, this could change as the 
States move to implement the adult literacy compo- 
nent of the National Education Goals that the State 
Governors' adopted in 1990. The Governors* goal 
statement decried the fractured system for delivering 
adult literacy services and called for a public-private 
partnership in each State to create a "functionally 
literate workforce."^ (See ch. 2 for fiirther discus- 
sion.) 

Several SL.,zs have launched separate workforce 
literacy initiatives that complement State adult basic 
education programs or job training programs.^ 
These programs, for the most part, emphasize 
upgrading basic skills of economically disadvan- 
taged people, many of whom are not now employed 
but w*3t work skillc. To a lesser extent, these 
programs also support employer-based activities. 
Some States — such as Connecticut — zrc adjusting 
their adult education programs to encourage em- 
ployer involvement. A few special initiatives aim 
primaiily at the workplace. State activity in this area 
could .veil increase if Federal legislation now under 
consideration in Congress passes (see ch. 2). Also, 
if Federal Adult Education Act funds for workplace 
literacy grows to $50 million, this program will be 
administered by the States, rather than nationally. 
(See box 6-E.) 

Workplace Initiatives 

Several States — ^Massachusetts, Illincis, and South 
Carolina among them — ^have developed new mecha- 
nisms for employer involvement. Created in 1986, 
the Massachusetts Workplace Education Initiative 



62£>clkcr, op. cil., footnote 5, p. 76. 

^Jaa^fir Bosco, Evaluation Report of Skills 20G0, Western Michigan Uuivcrsitj', June 1989. Hxccutivc Summary. 
^Adult Literacy. Program, Planning^ Issues, Business Council for Effective Litrxacy, January 1988. 
^National Governors* Association, National Education Goals, Feb. 25, 1990, 9. 
Q "Judith K. Chynoweth, Enhancing Uteracy for Jobs and Productivity {Washington, DC. Council of State Policy and Planning Agencies, 1989) 
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(WPE) is both a training delivery initiative and a 
research demonstraiion project,^^ WPE coordinates 
more than 20 workplace literacy programs, docu- 
menting each through a formative evaluation. The 
evaluation is used to track strengths and v/eaknesL,^ 
of each mo.'el, identifying problems and offering 
technical assistance on an ongoing basis. 

Qrgaruzers hope the evaluations will be instru- 
mental in shaping a long temi, systematic strategy 
for improving workplace literacy. WPE has at- 
tempted to develop and evaluate models applicable 
to a range of industrial needs, funding programs in 
both the manufacturing and service sectors, in 
unionized and nonunionized settings, for both native 
English speakers and immigrants. 

WPE is a jciat program of three Massachusetts 
State agencies, coordinated through the Common- 
wealth Literacy Campaign. In fiscal year 1989, WPE 
received approximately $750,000 ($600,000 from a 
Federal Workplace Literacy Grant and ihe remain- 
der from State ftmds) and reached about 1,000 
workers. A ? year evaluation, conducted by an 
outside party, recommended that Massachusetts 
continue to invest i*" WPE, despite the current fiscal 
crisis faciag the Stete.^ 

The Illinois Literacy Resource Developr:.ent Pi > 
ject (ILRD) is a collective effort among six key 
literacy entities m Illinois, designed to help volun- 
teer literacy and adult educirtion programs garner 
additional resources.^^ At its inception in March 
1987, ILRD set up task forces of loc?! workplace 
literacy and adult education providers to develop 
miplementation strategics. Examples included: 

• marketing contractual Uteracy programs to 
business, 

• soliciting corporate and foundation support, 

• seeking iiidividual donations, 

• hnpacting local public policy, and 

• exploring State implementation of literacy 
programs. 



The task forces put grassroots providers in contact 
with prospective sources of support. In addition, the 
task forces produce * *ho w-to* * manuals and organize 
workshops and conferences designed to help local 
members raise money, market their programs, and 
increase awareness among community le iders, leg- 
islators, and other policymakers. ILRD is an inde- 
pendent nonprofit organization supported by grants 
from the Jllinojs State Education Board and '2^v?xt 
foundations or charities. ^ ^cal ycjar 1989, com- 
bined funding totaled app*>^ximately $130,000, ena- 
bling the ILRD to reach over 200 local organizations 
and 70 businesses, unions, and foundations. 

South Carolina*s Initiative for Work Force Exa " 
lence, launched by the governor in 1988, assif-ts 
employers throughout the State in offering b?*sic 
skiL programs to workers. Each of the State*s 16 
two-jijar technical colleges now has a workforce 
specialist whc serves as a basic skills consultant to 
employers and also meets with local business 
roundtables. By June 1989, the initiative had identi- 
fied about 31,000 workers — about 2 percent of the 
State*s employed workforce — in need of basic skills 
training, a figure considered lower than the overall 
need. About 5,000 workers were either in training or 
had completed traimng. The technical institutes, 
long involved in industry training, are developing 
programs and offering courses for the companies 
where the identified employees work. 

Customized Training and Basic Skills 

The capacity to offer workplace basic skill.« 
instruction in association with other kinds of iadus- 
tiy training is an attractive feature of State industri<il 
training programs. Where the objective is to ^prove 
workplace skiUs, programs that focus on specific 
needs in particular establishments r-.ay be more 
likely to succeed than general ABE or GED pro- 
grams. 

OTA*s State survey (discussed in ch. 5) found that 
nearly all State industrial traimng programs author- 
ize funds to be used for basic skiUs training, and 
two-thirds permit funds to be spent on English as a 
second language. While only about one-fourth of the 



'^Tht following discussion is based on mfonnauor ' ihc Massachusctu 'A*/rij avc Education Imuaivc Program Sunmiary and OTA sufI 
communications witli Sondra StciD» Jt*Qc 1990. 

**Paula Rauman and Laura Spcra^ ' fasiu*,husetis Wurkphs^e EJucatiun Iruuan ye. Year J E valuation Final Report iWellcslcy , MA, Stunc Ccnta, 
WellesIeyCoUegc), 1989, p. 106. 

' riusdlscbdition is base, jn. information from the Illinois Literacy Resource L^cvclopmu i Project 7?-k.Fo!rcc#l Handbook on Markctmg ConCratlual 
Literacy Service, lo Businesses, (Champaign, IL. ILRD), and OTA staff commua aoa> Jii Suzanne Knell, Executive Director, June 1990. 
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State customized training progranis spend more than 
10 percent of their funds on basic skills, there are 
exceptions'^ 

New York*s Employer Specific Skills Training 
Program (ESSTP) — a program designed to help fill 
gaps between job demands and ^^orker skills — 
offers workplace basic skills programs as a regular 
component of its assistance " to business. ESSTP 
assists employers in assessing their workers* train- 
ing needs, developing customized courses, and 
training workers. Often, basic skills mstruction is 
carried out in conjunction with statistical process 
control traininfr or with other workplace changes. 

New York's program typically picks up most 
direct instruction I costs; however employers are 
expected to provide, release time or paid time off to 
workers. Since release time can cost 3 to 10 times as 
much as the instructional costs, ::n employer's 
compliance is an important sign of commitment. 
Sometimes the release time requirement is eased for 
small businesses. 

Some States are looking at tax incentives to 
encourage private sector involvement in basic skills 
programs. Mississippi, in 19S9, became the first 
itate to offer a tax credit to companies providing 
workplace basic skiMs programs that meet State 
qualifications.''^ The 25-percent tax credit can be 
applied to the wag^s of instructors (but not trainees), 
instructional mat rnak and equipment, and construc- 
tion and maintenance of training facilities. Several 
features of Mississippi's program aLa .o assure that 
the tax cr, lit is focused on basic skills. The company 
must apply for the tax credft, and ' s cliief executive 
officer must sign the application. The company must 
develop a trainmg plan, a time schedule and a 
projected budget Several State agencies, including 
the education department and the tax commission, 
are involved in providing technical assistance. 

Mississippi has also become a leader among the 
States in investigating the potential to use iastruc- 
tional technology m basic skills instruction. The 
Governor's office has been instrumental in funding 
a pilot project to lest civilian appucations for the 
U.S. Army's computer-based Job Skills Education 



Program (see discussion in next section and box 
6-D). 

A few States have called for broad improvements 
in ine basic skills of their workf' ce to meet 
econc lie development objectives. Michigan ' j strat- 
egy for building a competitive workforce, set forth 
by the Gov,:nor*s office in 1988, includes urjprov- 
ing the literacy skills of one million Michigan adults 
by 2000 to meet the State's projected occupational 
requiremeuw. Workforce literacy" and "work 
readiness" objectives have become driving forces 
behind the numerous £»ate adult education and 
training progr* .»s. Michigan encourages employers 
to assess their workers' basic skills, and will conduct 
job analysis and needs assessments for skills. It 
plans to make remedial education available to 
currentiy employed workers. 

Michigan's adult literacy task force has estab- 
lished "core groups" in each region of the State, 
comprised of representatives of each organization 
and institution involved in adult literacy training. 
With help fi:om facilitators, core groups build 
cooperation by developing uniform procedures, 
forms, referral proc jses, and outreach techniques. 
Core groups also hope to simplify the adult literacy 
training system by reviewing the division of respon- 
sibilities and fiuids, encouraging subcontracting 
where there is repetition."'^ 

The Michigan strategy includes some innova- 
tions, mcluding the Michigan Oppouanity Card, a 
nove* effort to make the Michigan employment and 
training system more user fiiendly. (The Card — 
about the size of a credit card — stores enough 
infoimation about applicants for State-sp<,»isored 
services to allow them to avoiw xlUing out new forms 
whenever they seek education or training.) 

Adult Education Programs 

For many years. States have fiinded local adult 
basic, adult secondary, and EngHJi as a Second 
Language projects, supported in part through the 
Federal Adult Education Act. At least 15 States have 
cpen-ended funding formulas for their adult basic 
education programs that can be used to cover 
instructional costs of workplace basic skills pro- 



^Pctcr A. Crcucos, Steve Duscha, and Robert G. Sheets, State Financed Customized Iraioicg Programs. A ComparaUi c Sutc Survey,*' report 
prepared for the Office of Technology Assessment uiider contract L3-38 10, March 1990, table *2. 

7»ScpatebU12925 

^ OXA staff communication wim Judy HolUslcr, Govcrnor*s Council on Human Resources, June 7, 1990. 
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Box 6'D— Trying To Transfer Military Training Technology: The JSEP Example 

The effort to transfer the Army's Job Skills Education Program (JSEP) to educational institutions and the 
pnvate sector reveals both the promises and pitfalls of using tiaining materials in settings different from those for 
which they were originally intended. The Ann> developed JSEP at a co:t of $13 million in the early 1980s. The 
attempt to transfer JSEP has been formally underway since 1986 through a joint effort by the departments of 
Defense, Education, and Labor, and is stDl not complete. The full JSEP program includes more thim 300 lessons 
and 400 hours of basic skills instruction, buDt on analysis of educatiop-U proficiencies needed to perform 94 of the 
most common mihtary occupational specialities (MOS). It includes a student management system that keeps track 
of performance data, ana also gives individualized learning prescriptions based on pretest and ot'jer diagnostic 
information. JSEP also has learning strategy modules to help students develop time-management skills, test taking 
skills, and problems-solvmg skills. Soldiers seem to prefer IS^P over conventional instruction, and theu if.st scores 
generally improve if given enough time on JSEP. 

Why transfer J^LT to Civiban use? Many militriy and civilian occupations are very similar (e.g., health caze 
aides, electricians, machmists, auto repair people, and computer operators) and require similar levels of bas, . 
educational skills. However, most of the JSEP materials use Army or mililar>' examples tliat seem foreign in a 
civilian setting. Hence, JSEP has been partially **degi^ned' ' or "civilianized* ' to facilitate transfer. 

Several demonstration projects have been fund'^d, including a Mississippi project involving a community 
coUege and an electronics company. An evaluation of JStLP by tlie National Alliance of Business (NAB) found that 
it can work in civilian settmgs, at least under pilot or test site conditions. However, hAB foimd man^ barriers that 
would inhibit immediate and widespread use of JSEP. For e.'-ample, JSEP's computer system is either not 
compatible with most commercial systems or requires high-cv special equipment to use. Also, complex copyright 
issues about control of JSEP courseware exist. Another barrier is the limited techn* ' issistai.ce for civilian users 
ofJSEP.2 



^National Alliance of Business. Lessons Learned. Job Stalls Education Program Final Report^ prepared b> the National Allaincc of 
Business for the Employment and Training Administration of the U.S. Dq)artmcnt of Labor, May 1990. 



grams. Where such formulas exist, educational 
systems are likely to be more aggressive in serving 
workplace needs — and are better able to approach 
employers with project proposals. (Most other States 
operate from fixed appropriations that limit their 
flexibility to act on requests for additional services 
that have not been specifically planned in advance.) 

Connecticut has been especially aggressive in 
offering industry basic skills assistance, li ranks 
ninth among the States in matching Federal dollars, 
it spends about $5 for 5very Si in Federal Adult 
Education Act funds it receives. ^Tien an employer 
contacts the State education agency, the agency 
often act > a broker bet^yeen the firm and a local 
education ai^ncy (LEA) to provide the services. The 
State is wiUing when necessary to cross jurisdic- 
tional lines to find an appropriate service provider. 



In 1988, the Connecucat legislature made workplace 
programs more attractive to LEAs by allowing 
employers to "cash match" for State funds on a 
needs-based fonnula. 

Instructional Technology and Basic Skills''^ 

When properly used, high-quality technology- 
assisted training programs can be effective in 
delivery of basic education to adults^"* Most, but not 
all, evaluations of computer use in adult basic 
education have foimd positive effects. Generally, 
these studies conclude that adults in classes where 
the computer is> used to assist the instiiictor require 
somewhat less instmctional time to learn than 
students in conventional classes, and may score a bit 
higher.*^^ 



'^Chapter 7 discusses instructional technology in greater detail. 

^^Many studies of school-age students have found that that well designed programs that use lostiuctional technology can reduce learning cime 
compared io the average course taught b> traditional means, as well. Pot a discussion of this research, see U.S. Congress Offiu. of Technology 
AsscssmCDU Power On, Ney^ Tools for Teaching and Learning, OXA-SET-379 (Washmgtoii, DC. U.S. Government Printing Office, Scptemoer 1988), 
pp. 44 et scq. 

''^Sce J.S. Congress, Office of Technology Assessment, Technology ana Ssrui,tural Inemployment. Reemploying Displaced Adults^ OTA.-nE-25D 
(Washington, DC. C .S. Govermnent Pnnting Offline, February 1986; pp. 290 302, lor a rcviev^ computer-ass.sted instruction m adult basic education. 
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While the initial costs of ?,cquiring hardware and 
courseware can be high, computer-assisted instruc- 
tion (CAI) can yield cost savings in classroom 
settings if students use the computers heavily and 
instructors take advantage of the computer to make 
more effective use of their time. One review of 
computer-based training in the n)ilitary, foi exam- 
ple, found it to cost 30 percent less than traditional 
instruction^^ Other advantages of computers in- 
clude flexibility in schedulLag, individualized learn- 
ing, privacy, and rapid feedback.*^ These features 
make computer-based systems attractive to adult 
learners, and ^o business, especially when firms 
already own the needed hardware. 

Computei-assisted instruction has long been used 
in basic education.''^ Several large-scale, computer- 
managed systems exist. Two of thjs' — the basic 
skills instruction offered by the Computer Cuiricu- 
lum Corp. (CCC) and PLATO (recentiy purchased 
by the National Education Corporation from Control 
Data) — ^have been used and revised for over two 
decades. WICAT, Jostens Learning Corporation's 
aduU literacy program, and II-M"s Principles of the 
A^lphabet Learning Systems (PALS) are more recent. 
Although not necessarily computer-based, the Re- 
mediation and Training Institute's Comprehensive 
Competency Program (CCP), marketed by U,S. 
Basic Skills Corporation, has been used extensively 
in Job Training Partnership Act Tide U programs for 
young adults. 

Quite recendy, the Federal Government has 
sought to transfer some military basic skills pro 
grams, including the Army's Job Skills Education 
Prcgram (JSEP), to the private sector and educa- 
tional msritutions. By far the most extensive effort 
has involved JSEP, a version of which has been 
partially modified for civilian use. (See b dx 6-D.) A 
JSEP pilot project involving a Mississippi conmu 
nity college and a manufacturer of musical instm* 



ments has been a collaborative effort among the 
Governor's office. Federal agencies and the National 
Alliance of Business (Nx\B).'^^ Interviews with the 
first 64 employees participating in JSEP and their 
supervisors suggested positive outcomes for job 
perfonmance (as reflected in productivity, accuracy, 
attitude, and job knowledge). Positive reactions to 
JSEP were also expressed by students in ^ pilot 
project involving a White Plains, New York, adult 
educatir anter.^^ 

Technology-based delivery of basic education has 
the potential to greatly increase opportunities for 
adult woricers to improve dieir basic skills. Technology- 
based basic skills programs are now in relatively 
common use in local training projects receiving 
funds through the Federal Job Training Partnership 
Act — especially projects aimed at economically 
disadvantaged adults.^^ Several large companies, 
sometimes in conjunction vith unions, are also 
using computer-based delivery of remedial educa- 
tion for their employees. Company demonstr?*ion 
projects, including the JSEP pilot projects and 
several interactive videodisc projects fimded by the 
U.S. Department of Labor, are raising awareness of 
technology-based delivery options. 

Even so, barriers to wider use of these technolo- 
gies exist. While computer-based instmction for 
adults can be quite effective, methodological issues 
complicate comparison among the different systems 
themselves and with conventional instmction.^ 
Also, the»"e is a bck of reliable information about ti^e 
many different products and services now on the 
market. While many of these products aim for the 
adult basic education market, very few of them were 
specifically designed to meet the needs of mature 
adult learners. Many adults hav^ ditiiculty relating 
to materials designed for youn^ dropouts or high 
school sludents. There are also very few examples of 
computer-based "materials that were developed spe- 



''^As cited in Power On^ op. ciL, footnote 74, p. 78 

""Don r. Seaman and Joe Michael McCaUisttr, An EvrJuation of Computer Assisted Instructit/nal Sjstems to Dchver Literacy Servtces for JJP, , 
Pamctpantsat Houston Community CoUeget The Texas Center for Adult Literacy and Learning, College of Eduction, Texas A&M wnivcrsity, no date, 
p. 22. 

■^Alan Weisbcrg, **Five *Big* Systems and One Xittle* Option.** Adult Ltteracy and Technology Newsletter ^ vol.3, No.l, May 1989. 

"^Joric W. Philippi, Technology Transfer Partnership Project, Mendtan Community i ollge-Peavej Electronics Corpurano., Lessons Learned 
(Washingtou, DC: National Allicancc of Business, Jan< 2, 1989). 

*^ational Alliance of Business, Lessons Learned, Job Skills Education Program Final Report, report prepared for the Employment and IWnng 
Administration, U.S. Department of Labor, May 199^" p. 32. 

®'For example, see Education TURNKEY 6ystcais, Inc., The Job T. atmng Partnerships Act and Computer ■Asststf.d Instrucnon (Washmgton. DC. 
National Commission ior Employment Policy, August 1988). 

^ »2ibjd.,p.5. 
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oifically for workplace basic skills. Finally, prob- 
lems in converting technology-based pre ducts from 
one system to another continue to exist. Many 
existing products, including many products devel- 
oped under contract for Federal agencies, are not 
very portable because they were developed using 
unique features or systems that are not widely used. 

To facilitate transfer of effective programs, str > ' - 
gies and approaches (including technology-ba^cd 
methods), some »State officials have proposed crea- 
tion of a National Basic Skills Consortium (NBSQ. 
It would work to develop ways that States and other 
service providers could share assessment and testing 
tools, curricula, and other products and information. 
It would also promote joint development of needed 
products and programs. ^Tiile still being formed, 
NBSC migbt become an effective instrument for 
dissemiaating infomiation about successfiil ^jproaches. 
It currently lacks startup fimds and staff.^^ 

IMPLICATIONS FOR POLICY: BASIC 
SKILLS, CORPORATE TRAINING, 
AND THE EDUCATIONAL 
SYSTEM 

The wor'rplace basic skills issue has emerged just 
as the Nation's general literacy problems are draw- 
ing public attention. The Nation's Governors, i&rom 
among their national education goals, call for every 
American to be literate, with the necessary skills and 
knowledge to compete in the global economy and 
exercise good citizenship, by tlie year 2000. Simi- 
larly, the Secretaiy of Labor's Commission on 
Workforce Quality and Labor Market Efficiency 
called on the Feoeral Government and the States to 
work together to ensure lifetime access to basic 
skills education, with the objective of eliminating 
illiteracy by 2000.^ 

Major expansion in Federal support for v/orkplace 
literacy (as well as for adult literacy in general) is 
under consideration by the 101st Congress. Bills 



the House and Senate would amend tlie Job Training 
Partnership Act (admioistered by the Department of 
Labor) and the Adult Education Act (administered 
by the Department of Educ .don). Both would 
substantially expand existing Federal support for 
v/orkplace literacy. (See box 6-E.) More than likely, 
debate will continue on the Federal role in 
workplace literacy and its relationship to Federal 
suppon for general purpose literacy programs. 



Workplace and General Basic Skills Programs 

Where do workplace basic skills programs fit in 
developing national policy on adult education and 
training? Are these programs so different from 
traditional adult basic education projects that they 
should continue to be singled out for special 
emphasis m Federal and State policy? What is the 
relationship between workplace basics and broader 
effort^ to de elop the skills of the workforce? Will 
more assistance for employed workers cut into 
education and training for unemployed people and 
the economically (fisadvantaged? 'Hiese and other 
questions will become more central in the coming 
years us experience with workplace programs grows. 

There are good reasons for policymakers to treat 
workplace programs as different. Successful work- 
place programs use tasks and materials similar to 
those used at work to enliance retention.^^ Few 
general-purpose ABE programs can do this, even 
though many participants have job-related reasons 

'^articipatmg.^^ Empbyers are not likely to make 
major commitments to improving their workers' 
basic skills (such as giving people release tim.e from 
their jobs) unless these programs pay off through 
better work performance. 

In theory, better perfomiance miglit induce firms 
to provide prograins at their own expense. However, 
there also could be more competition for the limited 



^3**Ncw Bajic Skills Consortium Formed," Wor^orce Oevilopmcnt Strategies, vol. 2, No. 1, June 1990, p. 8. 

^Investing in People A Strategy to Address Amt. icas Workforce Crisis, op cit., fooUiote 48, rcpoil of C^c Commission, p. 21. A similar goal, with 
afcw more guidelines f'-.r implementation, is contained m Forrest P. Chisman, Jump Start, the Federal Role tn Adult Literacy, Fmai Report of the Pixjjcct 
on Adult Literacy Sponiorcd by the Soutbport Institute for Policy Analysis, January 1989. 

^A military study, foi <»xaDaplc, found that recruits given traditional basic skills training tended to lose their skills withm 8 weeks. Those given job 
related training tended to retain their skills Sec Thomas G. Sticht, Basic Skills tn Defetise (Alcxandna, VA. Human Resources Research OrgamzaUon, 
1982) p 27 Reasons wh> this is so arc not well understood, but may relate to the cont:r*ued opportumfies for practice and higher motivation when the 
smdcnt learns &om materials encountered daily on the jjb. Sec Mikulecky, 'Second Chance Basic Skills Education," op. cit, footnote 17, p. 250 

**Anlh y P Carnsvale, Leila J. Gainer, and Ann S. Mc?»zer, Workplace Basics Training ManitaU ASTD Best Pracuces Series. Traimng for a 
Changing w'ork Force (San Francisco, CA: Josscy-Bass, 1990), p. 3A-6. 
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Box 6'E — Workplace Literacy and the Adult Education Act 

While the Federal Government has supported adult ba^ic education (ABE) and adult s'xondar> education 
(ASE) since the mid-1960s, its involvement in worlq)lace literacy programs is recent. Funds frohi several Federal 
programs can be used to support basic skills instruction for employed workers under some circumstances. However, 
only a few activities— mostly demonstration projects funded by the U.S. Department of Education and the U.S. 
Department of Labor— focus on the workplace per se. 

The largest Federal workplace literacy program is a demonstration grant program added to the Adult Education 
Act in 1988.^ Under the program, the Secretary of Education can make workplace literacy grants for projects 
designed and operated b> partnerships among businesses, labor organizations, and education, training, or 
community-based organizations. Among eligible services: English as a Second Language; updating basic skills to 
meet worlqplace heeds; and improving worker skills in speaking, listening, reading, and problem solving. Child care 
and transportation services, as well as educational counseling, also can be provided. Grant recipients provide at least 
30 percent of.program costs. 

In its first round of grants (made in late 1987), the Education Department funded 37 projects, serving about 
*tO,000 workers, at a cost cf $9.7 million. Evaluation information from the first round of projects was not available 
when this report went to press. A second round of grants— for .3 awards — ^were made in the spring of 1990. 
Congress appropriated a total of $11.7 million for fiscal year 1989, and $19.7 million for fiscal year 1990. As is 
discussed in the policy options part of chapter 2, a major expansion of this program was under consideration in the 
101st Congress as this repoit went to press. 

The lion's share of Adult Education Act funds ($137 million in fiscal year 1989) is used not for workplace 
hteracy but to assist States and localities m providing adult basic education (ABE), English as a Second Language 
(ESL;, and high sch^ ol equivalency (GED) projects to educationally disadvantaged adults. About 40 percent of the 
people in adult education programs are employed. Another 45 percent are unemployed but looking for work.^ 

ABE projects have diverse goalb, rangmg from helping people to function effectively in society to helping them 
become more employable In 1987-83, AEA projects scived roughly 3 million people, tv/o-thirds received basic 
education or ESL; the remainder were in GED programs. 

Federal funding for AEA programs, flat for several years during the 1980s, Is now on the increase. Congre**^ 
appropriated $193 milUcn for AEA in fiscal year 1990— <;ompared to about $162 million the previous year. Ti.tf 
Bush Administration seeks $239 million for the program in fiscal year 1 991 , including $19.7 million for a separately 
funded workplace bteracy program. The Department of Education estimates that the proposed 1991 funding level 
would allow services to reach nearly 4 million adu'ts — 1 million more than in fiscal year 1989.^ 

Rinding from non-Federal sources for AEA has increased significantly. The States tripled their ccntributior', 
compared to the Federal Go emment, from about 25 percent in 1969-70 to 76 percent in 1986-87.^ Many States 
spend several times more Uun their Federal grant on adult education, while some other States put ir only the 
miniiT;Um needed to qualify for the Federal grant (a 15 percent cost-share in 1990). 



^Section 371 of the Adult Education Act. 

^Anthony P. Carnevalc, Leila J jaincr. aad Ana S. Meltzcr. Workplace Basii^s Training Manuat, ASTD Best Pracuccs Series. Training 
for a Changing Work Force (San Franc*,, o. C/ • Josscy-Bass. 1990). 

^IJ.S. DcpartJiicntof Euo' d^xon^ Justification of Appropriation Estimates for Committees onApproprf tions for Fiscal Year 1991 ^ mimco., 
vol. l.p.H-54 

'^U.S. Dcj»artmcnts t C Lcbur. Health and 'iuman Services. Education and Related Agencies Appropnauons for 1990, Hcaring:», House 
Appropnauons Committee. Part 6. Department of EducaUon (Washmgton, DC. U.S. Government Printing Office, 1989). p 692 



Federal funds available for basic skills education. 
To minimize competition for funds, complementary 
approaches to encourage firms to become involved 
in workplace basic programs might be considered. 
As discussed in chapter 2, a variety of mechanisms. 



ranging from training consortia to tax credits to 
training levies, hav^e been propOi^ed to induce em- 
ployers to provide more training. Basic skills could 
be singled out for special emphasis, in the ev^ent that 
Congress adopted one or more of these fjnproaches. 



•'^Indeed, workplace programs are popular. *hc U.S. Department uf Edu,;,atiun received more than 350 apphcations rcqucstmg ncail> $100 million 
for workplace literacy piojccts when it began its workplace dcmon:>uaiion grant program. Ultimately, only 37 projects and $9.7 million in fund^ were 
O ifdcd. At liic same time, some urbrji areas arc experiencing waiting lists for general purpose AEA projects. 
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The Small Business Dilemma 

Large or medium-size businesses set up most 
company-based workplace literacy programs. Small 
businesses seldom have the resources to undertake 
their own programs. 

While generalizing may be risky, workers in small 
firms are often assigned a broad range of responsibil- 
ities^^ for which strong basic skills are usefbl.^^ Yet, 
small firm employees, on average, have less educa- 
tion than workers at large firms. Nearly 23 percent 
of employees of very small firms (those with under 
25 workers) are not high school graduates, compared 
to 18 percent at firms with at least 500 employees.^ 
Young adult workers with an eighth grade education 
or less are more likely to work at smaU and 
medium-5ize firms (4 percent compared to 1 percent 
in large firms).^^ It seems likely, therefore that basic 
skills problems mr^ be more prevalent and more 
serious in the small business workforce. 

Small firms, for the most part, have few resources 
to devote to formal job training — let alone basic 
skills training. A firm with 50 employees, for 
example, wiU find it very difficult to provide paid 
leave or other on-the-job support for basic skills 
training, since there are few workers available to fiU 
in the sJ?»ck. Very few small businesses are able to 
assign personnel to training. Indcv^d, it is rare to find 
a fiiU-time training coordinator at a firm with less 
than 250 employees. Many large compaiJes, oy 
contrast, not only have trainers but also assign staff 
to apply for public support for training activities, 
including ')asic skills. 

Bringing basic skills programs to small busi- 
nesses and their employees wiU be a major challenge 
for administrators. Some States have ^oupled basic 
skills training with technical training offered by their 
industrial training services. Involving several fimis 
in the effort can also help. Dry cleaners in South 



Carolina are working to develop a program for 
entry-level workers that uses job-specific materi- 
als.^ In New York City, for example, the Chamber 
of Commerce provided basic skills instiiiction to 
employees j&om several small businesses, with the 
Department of Labor providing funds. There is a 
clear need for more emphasis on small business in 
Federal workplace literacy projects. Only 1 of the 
initial 37 workplace literacy projects issu(id by the 
U.S. Department of Education had small business 
involvement as its primary objective. 

The Role of the States 

The States — already active in workplace basic 
skiQs programs — could assume a more prominent 
rcle in the years to come. While the Education 
Department's demonstration program is federally 
administered, the program could become part of the 
AEA's regular grants to the States if Federal finding 
increases to over $50 million per year. Some States 
also are integrating basic skills instruction with other 
kinds of industry training assistance — a feature 
bound to be attractive to firms. States also receive 
and are * sponsible for grants under several other 
Federal ^. ograms for basic skills and training — 
suggesting at least the possibility of more coordi- 
nated delivery of services. 

State government policies toward community 
colleges and other potential providers of training 
also have an i npact. Many businesses contract for 
training with cor.miunity colleges, which are more 
familiar with business needs than typical ABE 
programs. A recent Department of Education survey 
identified at least filve States that provide all 
ABE/GED training through community colleges. 
Another 10 States have active programs wiu: com- 
munity colleges. However, some States continue 
to prohibit community college invoKement in adult 
basic education programs ^ 



Anthony P. Carncvalc and Leila J. Gainer, The Learning Erterpnse (Alexandna, VA. Amencan Society for Ttaming and Development, 1989) p. 

18. 

^^As suggested in Workplai,e Literacy. Targeting the future, report of the First Nar Jal Conference on Small Business and Workplace Literacy, 
hosted by the Office of Advocacy of the U.S. Small Business Administration, Washi: ^lon DC, Oct. 3-4, 1988. 

^.i>. Small Business Administration, Small Busmen in the Amem^an Economy < Vashmgton, DC. U.S. Govcrnmcni Pimting Office, 1988; p. 79. 

9J ibid., p. 102 

»Ibid., pp 8.9. 

^ US. Department of EducaUon, Division of Aduli EducaUon, ABE/'GED m Community CoUcf;cs. A Nauonal Study June 1988. rhe States were 
Iowa, North Carolina, Oregon, Washington and Wisconsm. Smcc only 15 States were surveyed, some other States may also rely exclusively on 
community colleges. 

/J^'^Trncvalc ct al., Workplace Basr s Training Manual op.cit., footnote 86. 
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The question of how State capacities could best be 
tapped to address basic skills issues is part of a 
broader debate about improving workforce quality — 
and in particular the State and private sector role in 
implementing the national education goals adopted 
by the Governors' in 1990. The States are becoming 
more active in putting together public-private part- 
nerships to improve the public education system; the 
States might well become a primary vehicle for 
delivering basic skills services to employees in 
partnership with industry. To that end, the National 
Governor's Association (NGA), using foundation 
support, set \xp a State literacy exchange in late 
1989.^^ Among other t^.ings, the project will annu- 
ally survey the States, provide technical assistance, 
and convene conferences on State literacy activities. 
The Governors and NGA are also defining alterna- 
tive State options for enhancing v/orkplace excel- 
lence through partnerships with business, labor, and 
education.^^ 

Research and Dissemination Needs 

There will be-a continuing need for research on 
workplace basic skills programs, with dissemination 
of best practices to industry and the educational 
community. It seems clear that the traditional model 
for adult basic education or GED preparation needs 
to be refocused when applied to the workplace.^ But 
it is also true that workplace programs can become 
too narrowly focused on the specific tasks required 
at work. There is not yet a consensus about how to 
offer a continuum of instruction th?\. builds 
workplace specific skills while also ileveloping 
more g'^neral skills. 

Much of what is known about workplace basic 
skills comes from federally supported research, 
principally aimed at developing effective training 
methods for military personnel. While some find- 
ings firom the military research are directly relevant 
to the private sector, more research needs to be 
focused solely on the civilian workforce. Given the 
new mix in workforce demography, rapidly chang- 



ing technology, and new strategies for organizing 
work, what is known now about the most effective 
approaches needs to be effectively disseminated to 
practitioners in industry and government. 

The military aside, httie research is conducted on 
the factors contributing to success or failure in adult 
batic skills projects. Only about 1 percent of Federal 
Adult Education Act funds went to research in fiscal 
year 1990, for example. Moreover, from 197.5 to 
1988, no AEA funds were available for national 
programs, a key source of fuiids for basic education 
research, evaluation, and dissemination. 

In 1990, the Department of Education, in conjunc- 
tion with the Departments of Labor and Health and 
Human Services? announced a competition for an 
adult literacy center that would go part way toward 
accomplishing these needs. However, funding for 
the center (about $ 10 million over 5 years) is modest. 
Far higher levels of funding for basic skills research 
and dissemination uave been proposed. One recent 
study, for example, called for a $30 million center, 
with $ 10 million devoted to research, $ 10 million for 
technical assistance, and $10 million for monitoring 
basic skills levels and undertaking analyses useful 
for policy formulation.^^ The study also recom- 
mended an additional $7 million in research funds 
by the departments of Labor, Education, and Health 
and Human Services (which now admmisters one of 
the largest basic skills programs through the JOBS 
prograin). Another approach might be to target a 
portion (say 1 percent) of all Federal funding for 
basic skills pr -^grains to research and development; 
if total Feder'iu fiinds were $1 billion per year, R&D 
would be ab^ut $10 million.^ 

More emphasis might also be given to evaluation 
and dissemination of best-practice information on 
the use of instructional technology in basic-skills 
programs. Several mechanisms for information dis- 
semination, including clearinghouses and shared 
efforts such as the previously mentioned Nation?! 
Basic Skills Consortium either ^xist or are m 



^National Governors' /Vssociation News Release, Dec. 7» 1989» **Govemors to EsUblish Stale Utcr\cy Exchange.*' 
^National Governors' Association, Excellence at Work: The Issues^ Washington D.C., 1990. 

^Ib some extent thjs is bappcmng on its own. For example, in one Alabama commumty, compan«C6 are providmg job* specific matoials that are used 
in basic skills and GED ^ .rams their workers are taking. See Carnevale et al., Workplace ^orcj Training Manual, op cit., footnote 86, p. C.3. 

^Jump Start: The FeJ'^al Role in Adult Literacy, op cit., footnote 84, p. 24. 

possibility of setting a 1 percent mvcstment goal for total nauonal sp^-ndmg on eduuiuon research ^mUudmg Federal, State, local, and pnvate 
sector funds) is discussed m Preliminary Staff Re(fon on Educatton Res. arch, Development undDissenunation, Reclaiming A Wsion of the Federal Role 
for the J990sand Beyond, Comimttec Pnnt prepares for the Subcommittee on Select Education of the House Committee on Education and Labor, i^2,9, 
^P.9-10. 



180 • WorkerTraining: Competing in (he New International Economy 



fomiduon. With sufficient support, these mecha- 
nisms could work to improve the application of 
instructional technology in basic skills projects. 

A Concluding Note 

Workers with strong basic skills are needed at all 
levels within tlie economy. Yet, today, employers 
are finding that an alarming fraction of workers 
cannot read, write, compute, or comprehend at a high 
school level. In the past, workers without strong 
basic skills may have had limited choices in terms of 
their own career choices, but few companies had 
difficulty in finding enough qualified workers. With 
an increasing number of countries possessing highly 
educated workforces, basic skills issues must nowbe 
considered in a broader context. 



Ultimately, it is the responsibility of the public 
education system — ^not employers or the training 
community — to prepare young people with a foun- 
dation of skills needed for their worklives. The 
foundation of skills young people need includes not 
only the traditional Three-Rs, but also an evolving 
sei of broader competencies (such as the social skills 
needed to function within workteams) that employ- 
ers increasingly use. While the U.S. educational 
system is now undergoing substantial reforms, it 
will take years for the effects of reform to be 
reflected in the workforce. In the meantime, consid- 
erable resources mujt be focused on developing and 
enhancing the basic shrills of people at work today. 
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SUMMARY 

Training techijology inciuil^s a wide range of 
systems for deliveri;ig work-relate instruction. 
Typically, tht tra»:iing system substitutes for real 
eq!:lpmcnt or situations, or for worker memory. In its 
broadest sense, training technology encompasses 
both hardware (e.g., television sets, satellite dishes, 
computers, overhead projectors) and software (such 
as computer programs, television programming, 
written materials, auJ their instructional design), as 
well as the setting in which training takes place (for 
example, a classroom, the shop floor). The quai y of 
training depeids on the appropriateness and quality 
of the hardware and software as well as the ability of 
the instructor. 

Training technology spans tlic low- to high-tech 
spectrum, from lecture/lab instruction or job aids 
such as checklists, to elaborate simulators and 
advanced electronic classrooms with k '"votive 
teleconferencing. Technology-based training might 
be delivered at a worker^s desk, or on the shop floor, 
at a training center, in a classroom, or even at an 
employee's home. The training may be undertaken 
individv "^Uy, or in small or large groups. The 
courseware might cover all aspects of a job, or 
impart only those steps a worker needs to perform a 
/>articular task, or provide an update on teclmical or 
policy changes. The courseware can involve basic 
skills (e.g., literacy and arithmetic — see ch. 6); 
technical skills, such as equipment operation, miun- 
tenance, or repair; or interpersonal skills, such as 
sales or job orientation. 

The principal findings of this chapter are: 

Technology-based training incorporating sound 
instructional design is cost-effective in helping 
American workers learn to use new equipment 
ana production methods and prepare for chang* 
ing work environments. The training duration, 
degree of learning achieved, and employee 
satisfaction with instructional technology often 
equal or exceed traditional classroom le^nires. 
Because technology-based training typically is 
faster and more convenient to deliver than 
classroon instruction, it saves travel expanses 
^ and tune off work. 
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• The costs of lechnology-based training are 
coming down. The hardware and software have 
largely matured and are affordable to most 
1 xge and medium-sized firms. Indeed, where 
workstations already incorporate computers, 
using them to deliver training is extremely 
cost-effective. Costs are still an issue,how:^ver — 
especially for smaller firms. 

• Innovations that promise to reduce costs fiuther 
include: software that substantially reduces 
time and labor costs fo" inritmctional design 
and development, equipment and courseware 
leasing options, and learnir.g centers. 

• Corporate adoption of technology-based train- 
ing is accelerating. Large companies such as 
IBM. Ford, and Motorola expect that by the late 
1990s over half of their coqwrate iraining and 
education will be delivered outside i^'^ 
tionai classroom using inscructiona ^ .ui^ 

ogy- 

• Several factors 'rhibit broader ose of technclogy- 
bised training today. Incorporating technology 
in courses requires significant development 
and preparation, and often additional capital 
investment. Many corporate training personnel 
have had little exposure to instructional tech- 
nology and ^"ck enough hands-on experience to 
use it confidently or desigc courses cround it. 
Also, early experientj with poor courrcs 
soured many firms on this approach. 

• Several developments promise to stimulate 
more widespread use of training technology 
and enhance its capabilities. Thesf*, include: the 
increasing power and declining cof * of personal 
computers and other workstat'oa:* and their 
software, including networked systems that 
facilitate development of electronic classrooms, 
the ability to embed training in production and 
other te'^hnological systems, bringing it io the 
workstation; and advances in broadband digital 
ne^<vorks that will aUow iiif^^miation of any 
type — I. xt, f^aphics, audio, video, software — 
to be transmitted anywhere affordabl/. 

• To facilitate spread of these developments in 
the long term, training professionals (instruc- 
tors and managers) will need to become more 
sophisticated about instrucdonal technol«^gy. 
Senior management and human resource devei- 
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opment departments must place a high empha- 
sis oa training technology. Corporations and 
the Federal Government will have to increase 
their research and development funding for 
instructional technology design and for adult 
learning. 



TECHNOLOGIES 

Instructional technology is not just hardware. The 
supporting courseware and delivery setting also are 
part of the technology. Box 7-A gives brief descrip- 
tions of the trmning technologies in use today; table 
7-1 simimarizes their characteristics, costs, and 
potential advantages and disadvantages. The appro- 
priate type of instructional technology to be used is 
determined by the training functions and goals 
identified during instructional design (see iSgure 
7-1). 

Regardless of its form or delivery setting, instruc- 
tional technology is an increasingly important part 
of the work environment. Workers must adapt 
new equipment, new production methods, and chang- 
ing work environments (e.g, teamwork, just-in-time 
production methods, computer-assisted manufactur- 
ing, paperless workstations). Training departments 
must respond quickly with cost-effective ways for 
employees to adjust Today, many training profes- 
sionals look to ases for teclmology-based instruction 
in their efforts to reduce training time and increase 
achievement in test results or job performance (see 
discussion of effectiveness, below). Technology- 
based training also is available at the worksite and 
provides consistent quality and delivery. 

Technology has the capacity to provide environ- 
m^ts that can promote learning and work simulta- 
neously if designed carefully. Computers, for exam- 
ple, provide an ideal environment for unstructured 
learning. They both give and respond to commands 
and empower users to monitor and assess their 
progress. Good videodisc £Lnd computer courseware 
increasingly include interactive components (see 
box 1-C in ch. 1) that involve several senses and 
provide practice, repetition, and feedback — all of 
wnich aid learning. These approaches are now also 
being adopted in vocational training through, for 
example, workstations with sensors and pneumatic 
pn |p"^^chanized components to teach electronics, 
^IjgJi^ ramming, robotics, and computer-aided design. 



Figure 7-1— The Use of Instructional Methods, 1989 
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NOTE: This figure Is basdU on data from a survey with a very icw response 
rate. Hence, care should be taken in Interpreting the rt^c!*?. 

SOURCE; "Industry Report* Training, vol. 26. No. 10, October 1989. pp. 
31-39. 

Instructional technology may help hurdle the 
baniers between formal and informal learning. 
Successful training often occurs in practical and 
collaborative settings, such as apprenticeship, where 
the concepts learned are applied to daily tasks. 
Taking people away from the setting in which they 
are expected to use what they learn and putting them 
into classrooms risks teaching classroom practices 
only. Learning may have to begin again when 
trainees return to the worksite. Job aids and embed- 
ded training can contribute to on-the-job informal 
training — the kind most American workers receive. 

Despite the potential advantages of technology- 
based training, lecta*"^/Iab instruction is still perva- 
sive in the United States (box 7-B). Even training 
professionals usually learn about new training tech- 
nologies in a traditional classroom setting Yet, in 
terms of labor costs (and often travel), classroom 
inf:truction often is the most expensive form of 
formal training to deliver. Despite the higher initial 
development and hardware costs of technology- 
bas^^^iing, it can be cheaper in the long run if 
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Box 7 'A — Oyeryievf of Training Technologies 

Television: The best-known and most widely-used technology-based instruction delivery system. The images, 
which are captured electronically, can be transmitted directiy or stored on a medium such as videotape or disc. 
Telephone hook-ups can provide two-way audio capability for learner-instructor interaction. Transmission can be 
from microwave towers, through cable, or via satellite. 

Videotape: A means of recording live or broadcast instruction. Video cassette recorders are inexpensive and 
highly reliable. Instructors can record progranuning to supplement their lesson plans; students can record classes, 
allowing them to "attend' ' whenever it is convenient Students also can replay sections they did not understand the 
first time. A wide selection of conmiercially available programs cover most areas of training;. 

Analog Videodisc: Lasers store and read information — ^video, still pictures, text, computer graphics, 
audio — on discs. Video frames on a disc are made up from 525 horizontal scan lines with red, green, and blue 
components on each line. There are 54,000 frames per disc side. Videodisc currently uses a 12-inch plastic disc, 
but is moving toward smaller systems (8-inch dual-sided and compact disc) and digital technology. 

Computer-Based Training: Computers can be the subject of instruction, as in courses on computer literacy, 
programming, or particular software packages ; they can be used as tools for accomplishing other learning tasks, e.g., 
as word processors in writing courses or as design tools in graphics; they can be used to deliver instruction either 
prior to application (computer-assisted instruction) or at the time and place of application (embedded training); and 
they can bo used to keep track of instruction (computer-managed instruction). 

Teleconferencing. Teleconferencing, including audio, video, and compjter conferencing, offers an increasing 
capacity to provide two-way (or more) communications. Teleconferencing can involve three technologies: 
telephones, television, and computers. Audioconferencin$ involves interaction among a number of participants via 
telephone bridges. Videconferencing uses either full-motion or slow-scan television for interaction. Computer 
conferencing primarily uses electronic message systems (e.g., voice or electronic mail, bulletin boards) via local 
area or wide area networks or modems. 

Simulators: Devices that duplicate the behavior of real-life machines (like ships or airplanes) or complex 
systems (like subways and powerplants). They typically contain a computerized model of the real equipment, and, 
depending on dieir level of sophistication, may duplicate all of the hardware and operating characteristics or the 
equipment and its operational envircmment. The instractor or a computer-managed instruction system presents 
operational situations (e.g., negotiating difficuh terrain, specific malfiii cticms) to which the traincs. responds. 

Job Aids: Devices for helping a person remember or learn how to do a task when that task is to be performed 
(e.g., checklists, templates). Job aids (as well as embedded training and performance support systems) are designed 
to reduce the reliance on recalled skills and knowledge; they ensure effective perfonaance on jobs in which specific 
skills are used infrequently or when a series of tasks must be performed in a particular order. 

Performance Support Systems: A computer-based advanced form of job aid. A performance support system 
might incorporate any combination of text, graphics, audio, still video, applications soitware to perform specific 
job tasks, databases, expert systems, interactive training urograms, assessment systems, and feedback and 
monitoring systems. 

Embedded Training: Embedded training is instmaion that is an integral component of a product or system. 
Because microchips are incorporated into so many workplace devices, it is possible to embed training in the devices 
themselves. This is a form of computer-assisted instruction, but instead of providing training in anticipation of need, 
it is offered at the point of application. 
SOURCE: Office of Technology Assessment, 1990. 



there is a large enough trainee population over which 
to spread the costs, or if the hardware and/or 
software already are in place (e.g., computer-based 
training, embedded training). Moreover, some work- 
ers are uncomfortable in classroom situations, relat- 



ing them to bad school experien'^es or associating 
them with remediation. 

There are several reasons why so much training 
uses little technology.^ First, print materials and 
overhead transparencies are convenient to use. 



'Greg Kcarslcy, "Instructional Technology and Worker Learning Needs, ' report prepared for the Office of Technology Assessment under 
copjract No. L3-5615. Febniaiy 1990. 
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Table 7-1— Characteristics of Training Technologies 



MecSum 



Extent of 

use* 
(percent) 
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Estimated 
delivery cost^ 



Potential 
advantao«}s<2 



lj9Cture/1ab 



Television 



Videotape 



Videodisc 



88 



Videocon* 
ferondng 

Audiocon* 
ferendng 



90 



89 



21 



Computer*t)ased 44 



11 



Group/ 
classroom 



Group/ 
classroom or 
Incfi vidua] 



Group/ 
classroom or 
inc£ vidua] 



Group/ 
classroom or 
Indi vidua] 



Group/ 
classroom or 
incfividua] 



Potentially very high but 
depends on skill of 
instructor 



No branching; littie 
feedback; little self- 
direction 



No branching; little 
feedback; little self- 
direction 



Varies; extensive 
branching, feecback, setf- 
direction possible 



Varies; extensive 
bratxiung, feedback, self- 
direction possible 



Group/ 
classroom or 
individual 

Group/ 
classroom or 
IndividudJ 



Dependent on group; 
little self-direction 



Dependent on group; 
little self-drectlon 



1-30 Usually v-^ry high, including Fan^iliar; provides soda! 
hrs/hr trainee time off work; interaction;adaptabIe toany 
hardware is minimal subject 



80-240 
hrs/hr 



80-240 
hrs/hr 



4C-1,000 
hrs/hr 



Ijov/ trainee time off; Fanrullar, available at 

hardware is$1,000-$10,000 numerous sites indudng home 
depending on equipment 
and type of programming 



«-300 
hrs/hr 



Ljow trainee ^ma off; 
hardware ls$1,000-$5,000; 
courseware Is $1 00-$1 ,000 



Low trainee time off; 
hardware is $400-$10,000; 
courseware is $70-$12,000 



Ljow trainee time off; 
hardware ls$1,000^10,000; 
courseware Is $50-$10,000 



1-40 
hrs/hr 

1-40 
hrs/hr 



Low trainee time off; 
hardwarels$2,000-$10,000 
per site 

Low trainee time off; 
hardware is telephone 
system 



Familiar; available at 
numerous sites including 
home; can be viewed at any 
time; courseware readily 
available 

High interactivity; 
eventually will be available 
at numerous sites Indudlng 
home and the work station; 
excellent transfer to work; 
adaptable to most subjects; 
wide content variety; can 
be used at any time 

High interactivity; available 
at numerous sites Indudlng 
home and the work station; 
excellent transfer to work; 
adaptable to nwst sutsjects; 
wide content variety; 
courseware is easy to 
modify; can be used at any 
time 

Sodal Interaction; provides 
feedback 

Sodal interaction; provides 
feedback; Inexpensive; 
available at numerous sites 
Indudlng home 



Potential 
disadvantages** 



Scheduling Is difftctilt; often 
boring because trainee 
interest and InvoIvenf>ent 
are so dependent on 
Instructor's sJdll; poor 
transfer of training to work 
Scheduling Is hard without 
VCR; often boring; poor 
transfer of training to worig 
low Interactivity; difficult 
to customize 

Uttie Interactivity; difficjlt to 
customize, often boring 



Hardware usually 
dedicated to training; high 
cost for high level of 
Interactivity; existing 
courseware difficult to 
modify 



if hardware has to be 
dedicated to training then 
cost is high; some trainees 
are intimidated by 
computers 



Complex toglstics; high cost; 
adaptable primarily to soft 
skills 

Scheduling Is difficult; lack 
of visual presentation 



V. 



I 



o 



I 



9 



Computer 
conferencing 



or fndvidual Varies; extensive 8-3C0 
or team branching, feedback, setf- hrs/hr 
direction possible 



Simulators 



Job aids 



Embedded 
l-alnlng 



NA or Individual All levels 
or team 



100 At worksite NA 



NA At worksite NA 



Months 
to year 



Usually 
little 

Incorporated 
In equipment 
development 
(weeks to 
years) 



Low trainee time off; High Interactivity; avaflaWe 
hardware Is $1,000^10,000; at numerous sites Including 
coufsewcrels$50to$10,000 home and the work statton; 

excellent transfer to work; 

adaptable to most subjects; 

wide content variety; 

courseware is easy to 

modify; can bo used at any 

time 



Low trainee time off; 
hardware Is $10,000 to 
millions 



Minimal 



Low trainee time off; 
hardware Is Incorporated In 
equlpnrwnt cost; may add 
tens to thousands of dollars 
to those costs 



High Interactivity; excellent 
transfer to woric; avoids 
danger; presents wide 
variety of situations; saves 
real equipment costs 

Provides on-demand 
training; easily modified; 
excellent transfer to wori< 

Provides on-demand 
training; excellent trans' 
towori^ 



Low social interaction; 
computer Intimidation; high 
cost for dedicated 
hardware 



High cost for advanced 
hardware; low social 
Interaction 



May not be used by wori^ers 



Difficult to design; requires 
new approach to product 
engineering with significant 
advance p&nning 



•Basod on survey data from Fortune 500 and private companies with sales of $500 rwllion or more. 

bSeelJoxl-Cforadscussion of the various aspects of Irrteractivity. ^ ^ , , ^ _^ u .u 

cHaidVweandcoursewarecostsusuallycanbesproadv^^rnumeroustralning sessions; also, 
<*nies9willnotoccurautomat*calIybutdependonthequa!ityofthetrainingprograrn,thc 

SOURCE: Office of Tociinology Assessment, 1990. 
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Box 7'B— Classroom Training atNUMMI 

New United Motor Manufacturing International (NUMMI), a joint venture between General Motors and 
Tbyota in Fremont, California, cross-trains maintenance mechanics who are responsible for all plant maintenance 
plus special projects such as building robots. Trainees spend 5 years studying five trades (plumbing, pipefitting, 
welding, electrical, and machinist). The program includes about 20 percent lecture (theory) and 80 percent lab 
(troubleshooting small equipment, making projects), supplemented with on-the-job training. It is much less 
intensive in any one trade than registered apprenticeship programs, however. Graduate trainees receive a United 
Auto Workers electrical journeyman card and a State of California multi-craft journeyman card, neither of which 
would be recognized by other unicms. 

Before entering the program, candidates take placement tests in both basic skills and their individual crafts. 
Basic skills deficiencies are remediated in class contexts (e.g., math skills in blueprint readmg). Classes are 2 hours 
a day, at the end of each shift; during the most intensive training, classes meet 4 days per week (for this period, a 
trainee is in the workplace 48 hours per week). The lab component of each course includes 10-15 projects that the 
trainee has to complete satisfactorily. Each project has three basic steps: describe the process, make a materials list, 
then return the finished product for review of quality/quantity . The projects range in difficulty from trouble-shooting 
small electrical devices to machining parts to welding. Trainees have to pass each class with a score of at least 80 
percent or repeat it. Training continues on ihe shop floor as those mechanics most skilled in one field assist their 
co-workers in maintenance tasks. 

Training aids in the laboratory include basic electrical units (e.g., volt-ohm-meters, circuits, switches, small 
motors), machine lools, welding booths and equipment, and other equipment and tools common to the factory (most 
were scrounged jathcr than purchased). 

The maintenaiice mechanics feel their productivity has improved as a result of cross-traming (e.g., one 
cross-trained worker often can complete repairs that previously required two or three specialized maintenance 
workers). However, in some crafts— particularly electrical— the mechanics do not feel they have had sufficient 
training to tackle complicated repairs without assistance from a union-certified journeyman. 
SOURCE: Office of Tcchnolog>' Assessment, 1990. 



Printed materials are highly reliable, relatively 
inexpensive to develop and reproduce, and are 
portable and compact. Almost any kind of subject 
can be discussed in print, and a wide range of 
material is available. On the other hand, print gets 
unwieldy for large amounts of information, and it is 
neither interactive nor dynamic. Overhead transpar- 
encies also are handy and have largely replaced the 
blackboard in training classes. Trt jsparencies are 
easy to prepare, can be used many times, allow color 
and graphics, and can be written on the spot. The 
projectors are reliable, affordable, standardized, and 
require little skill to operate. 

Second, many instructors have had littie exposure 
to instmctional technology. Even those who have 
had courses about training technology usually have 
not had enough hands-on experience with it to use it 
confidently or to design courses around it. More- 
over, many corporate training personnel have little 
formal background in instruction. More often they 
are trained in human resource development or are 
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subject matter experts assigned tr^>imng responsibil- 
ities. 

Third, incorporating training technology in courses 
can require much more development and prepara- 
tion. Most instructors do not have the time or 
resources to prepare such courseware. Even hand- 
written lecture notes take less time to prepare than 
gcod overhead transparencies. As courseware moves 
into videotape or disc, computer-based material, or 
teleconferencing, the amount and cost of develop- 
ment and preparation increase appreciably.^ 

Fourth, developing good technology-based train- 
ing material often requires a team approach. Instmc- 
tional designers provide the learning approach; 
subject-matter experts provide the substance; tech- 
nical experts do the computer programming or 
produce video materials. Yet teaching traditionally 
has been a solitary affair. 

Fifth, traditional classroom instruction has a 
major social component. It provides an opportunity 
to visit with colleagues rarely seen in the normal 
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workday. Often, break-time conversations are as 
informative as the classes.^ Some people also like 
the opportunity to travel. 

finally, some topics have not yet meshed well 
with technology-based delivery, particularly man- 
agement skills."^ 

TRAINING TECHNOLOGY USE IN 
INDUSTRY TODAY 

Few data are available on the extent to which 
instructional technology is used in industry. Most 
organizations do not systematically collect data 
about their traming activities (e.g., number of 
students, types of courses). In large corporations, 
decisions to use training technology often are made 
on a departmental basis with no organization-wide 
accountability. Many applications of technology are 
considered expi^rimental and are not included in 
descriptions of training. Other technologies such as 
overhead transparencies and videotapes are so mun- 
dane no one bothers to describe them.^ Also, many 
companies do not respond to survey requests for 
training data. 

Nevertheless, two sets of training technology 
survey data are available for 1989. One survey 
conductedby Trawm^ magazine obtained responses 
from around 1,500 companies with 100 or more 
employees about the kmds of training delivered, 
how, and to whom.^ The survey had a very low 
response rate. However, the data are included in this 
report as a rough indicator of the level of use. Figure 
7-2 shows the percent of companies using different 
instructional methods.'^ 

A second survey conducted by the American 
Society for Training and Development (ASTD) 
polled 200 human resources executives in Fortune 
500 corporations and privately-held firms with 
annual sales over $500 million about their use of 



computer-based training (CBT), interactive video- 
disc (TVD), and teleconferencing.^ The ASTD re- 
sults show 81 percent of responding companies 
using computers in training, 50 perceni using IVD, 
and 33 percent usbg teleconferencing (see figure 
7-3). 

One thing seems clear from the survey data — 
large corporations are more likely to use technology 
in training. For example, 44 percent of all corpora- 
tions responding to the Training survey do computer- 
based training, but use increases to 64 percent for 
responding coiporations with 10,000 or more em- 
ployees. The figures were 1 1 percent and 34 percent 
for interactive video training. 

Other sources indicate that small businesses are 
more likely to rely on informal on-the-job training, 
and on demonstrations and printed docimientation 
provided by equipment vendors. Because personal 
computers (PCs) and video cassette recorders (V CRs) 
are relatively common even in small businesses, 
they also use CBT courses for computer-related 
topics (e.g., a specific word processor) and video- 
tapes for sales, customer service, or management 
skiUs.^^ 

One way that instructional technology can affect 
small businesses is when it is used by their corporate 
customers or offered by government or professional 
organizations. Thus, a small business that supplies 
parts to a corporation practicing total quality man- 
agement may have to use a specific training ap- 
proach to maintain its supply contract. Also, State 
and local agencies may have extension or other 
outreach services to aid small business. For exam- 
ple, the Maryland State Department of Education 
developed an interactive videodisc called **The 
Business Disc'' (TBD) that provides an introduction 
to starting and operating a business (e.g., type of 
ownership, location, salaries, capital investment, 
and cash flow). The videodisc simulates the first 



^Beverly Gcbcr, "'yoodbyc Classrooms (Redux),** Training, vol. 27, No. 1. January 1990. pp. 27-35. 

^Kcarslcy, op. cit, footootc 1. 

^Ibid. 

% 1989, Training magazine mailed two versions of a suivcy to 20,00C organizations culled from a sampling of Dun & Bradstrcct*s directory of U.S, 
busmesses and the magazine*s subscriber list. Both versions included questions about training budgets, topics, and trainees. Half of the surveys had 
unique questions about mtcractive video and compmer3 in training, and the other half had unique questions about instructional methods. The former 
received 1,542 responses, and the latter 1,588 responses. Because of the low response rate, care should be taken in inteiprcting the data. 

^"Industiy Report,** Draining, vol. 26, No. 10, October 1989, pp. 31^3. 

*Thc ASTD survey was distributed to their Human Resource Development Executive Survey panel, which includes 200 members; responses were 
received from 153. 
^ '""carsley, op. cit., footnote 1. 
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Figure 7-2— Instructional Systems Development Process 
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SOURCE: Office of Technology Assessment, 1990. 
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year in business based on decisions that users of the 
disc make in the p^Isnning stage. Typical business 
issues are piessi:^^ such as lent incieases,^ persons 
policies, late deliveries, theft, and disgnmtled cus- 
toiners. TBD'has been used at a mucber of small 
business development centers and community col- 
leges. For exan^Ie, New York State has decided to 
install IVD woii^tations for TBD in. 21 small 
busii^ centers. At the community couege levels 
the program h being used in business and marketing 
courses to allow students to try out business ideas 
they learn in class.^^ 

Seme small businesses are franchises, for which 
the parent organization encourages consistent prod- 
uct quality and management^ and can a£ford to 
develop aisd distribute training materials* Chains 
such as £)omino^s Pizza, Foodl^faker, and Southland 
Corp. (7-Eleven) use video and are e>5>crinMnting 
with IVD to drain basic employee skills at the 
worksite." 

Televiswri\ 

Despite its popularity as an entertainment me- 
dium, broadcast television is not widely used for 
training (except for regular adult education) because 
of: 

• high production costs and time for program-- 
ming, 




tSKTs kitwactlvo teloviaion dasaroom 

• lack of flexibility in scheduling, 

• trains boredom due to poor progkimuning or 
instructors or lack of interaction, and 

• regulation of the use of television frequen- 



cies 



12 



Current cable television use for training consists 
primarily of continuing education and similar in- 
structional services jrovided by local community 
colleges and other educational institutions. In many 
cable^ franchise areas, these educaticnal commit- 
ments plus commercial programming fill existiiig 
d^adty. As^cable systekus 'expand their channel 
capacity, introduce two-way ci?)ability, switch to 
fiber optics, provide con^utcr networking, and 
enroll more households^ cable will become an 
increasiiigly at^ctive medium for instructional 
deliveiy.^^ 

datellites are making television-based training 
much n>CTe attractive. Training programs can be 
delivered directly to con^wmy sites without going 
through broadcast television or cable networks. 
Satellites also allow teleconfeiencirig (see below) 
with two-way video for interactivity. Many large 
organizations have satellite uplink/downlink equ^ 
ment at branches or plants and use television to 



"Kettsky, op. dU footnote 1. 
I'Moimin D. KnrU»l tod Asiocii^tes, *^ 

V J frv th 
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Video control room for BM's Interactive teSevIsIoh 
dMsroom. 




Most Instructional tefevf slon Is simply a broadcast version 
of standard lecture format 

broadcast training courses. This is especially attrac- 
tive for multinatioiial corporations and agencies 
with facilities all over the world. For example, IBM 



has four satellite networks, and Motorola, Ford, 
Hewlett-Packard, and Kcdak also use satellite tele- 
vision in training. 

The largrst user of satellite,^ for training today :is 
National Technological University (NTU), wWch 
broadcasts hundreds of engineering courses to cor- 
porations and Federal agencies (sec box 7-Q. As 
satellite facilities b^me rnore co£nnK>n, more 
companies will emulate this proprietary network 
model. However^ few organizaticms have yet ad- 
dressed the renudning problems restricting televi- 
sion's use in training — high costs and low ihieractiv- 
ity. Consumer applications of interactive television 
are being introduced now (e.g., play-along V5amc 
shows, viewer-selected camem angles). In the short 
term, however, even with satellite transmission, 
television's use for training remains limited.^^ 

Video 

Videotape is a very popul'^ training medium. 
Tape is portable and overcomes television's sched- 
uling problems. Videotape players are inexpensive 
and highly reliable. A w;de r >!ection of commer- 
cially available programs covtr most areas of 
training. For example, the Ani^rican Mana^^mer: 
Association (AMA) and the AmericanMedia Center 
for Engineering Education (AMCEE) offer large 
libraries of training tapes. Many professional socie- 
ties (e.g.. Institute of Elccirictd and Electronics 
Engineers, American Bar Association) offer video- 
t^ self-study courses to rncet continuing education 
requirements for their members. Most large compa- 
nies.and guvenmient agencies produce an extensive 
number of instrucStional tapes for their own use. 
Because many Amencan homes have YCRs, video- 
tape also is a viable medium for self-study.^^ 

Despite its wic;:5 use, vidcot^ bas limitations as 
a triuning medium. It essentially is a linear presenta- 
tion mode with only lirnited opportimities for 
student interaction. Systems have been dc /eloped to 
permit random access to t^s, but they are cuinber- 
some"^ compared with videodisc.^^ While it has been 
used caccessfiUly in technical training (e.g., me- 
chani<;al repau: and maintenance) when focused ou 
narrow tasks, videotape is unsuitable for presenting 
a lot of factual information. As with television 



i^Xeanky, op. cit, footnote I. 
^ KurUnd, op. dl, footnote 13. 
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Box 7'C— National Technological University 

The National Technological University (NTU) broadcasts programs originating at universities via satellite to 
corporate subscribers. There currently are 29 member universities, 55 corporations, and 15 other sponsoring 
organizations, v^rith 242 receiving sites. In 1989, NTU offered around 450 graduate courses, plus numerous 
continuing education classes in non-crc-dit Advanced Technology and Management Programs. Of the 3,000 
graduate students, 655 are enrolled in degree programs. NTU estimates that around 30,000 people ciurently arc 
taking short courses. NTU averages over 250 hours of live broadcasting weekly— more live programming than 
ABC, NBC, and CBS combined. 

NTU graduate courses focus on engineering and computer science. They are taught by faculty members from 
the member universities. Even though the courses originate firom universities, NTTJ grants the degree 
(M.S. — ^accredited — in either Engineering, Management of Technology, and Materials Science and Engineering). 
Corporate sponsors pay site fees to receive the programs and provide their own downlinks and classnwms. In 
courses requiring lab work, the sponsoring organization agrees to maintain lab facilities, either onsite or through 
arrangements with nearby colleges or private facilities. The labs are subject to inspection by NTU at any time. 

NTU also hosts many teleconferences (one-way video/two-way audio) as special programs for continuing 
education. The topics tend to be leading edge subjects in engineering and technology, such as superconductors, 
supercomputers, distributed networks, artificial intelligence, and automated manufacturing. These teleconferences 
allow engineers and their managers to stay abreast of the latest developments without having to leave their offices. 
The teleconferences add an interactive component to the broadcasts by allowing participants to ask questions and 
share experiences, making the courses more interesting and relevant NTU also delivers interactive technical 
assistance programs to business entrepreneurs. 

In general, students praise die course subjects and the instructors (who often arc leading experts in their fielc^. 
However, most courses still follow the traditional televisiwi and videotape "talking head" T^rmat with littie or no 
interactivity; they can be dull. Also, some university camera and transmitting equipme; ^ substandard, resulting 
in poor picture quality. NTU is encouraging the member universities to upgrade theii ec npment and many have 
done so. 

Enrollment in NTU courses continues to increase; the number of graduate students admitted to degree 
programs doubled in 1989. NTU predicts that by 1993 it will be providing 10 percent of the advanced smdy 
opportunities for part-time graduate engineering students in the United States. Based on the 655 students actually 
admitted to degree programs today, within 5 years NTU will be among the top 10 schools in the nation in terms 
of number of M.S. Engireering degrees awarded. Although NTU ^s limited to engineering-related topics, it could 
serve as a model for prolessional education in fields such as law and finance. 

SOURCES. Greg Kcarslcy, * •Instructional Technology and Woricer Learning Nec's" report prepared for the Office of Technology Assessment 
under contract L3-5615, February 1990; and NTU annual rq)ort for 1989. 



programming, . .ieotape requires substantial devel- 
opment time and cost and is difficult to customize 
for specific situations.^^ 

Less common (and relatively new) is interactive 
video training. About 34 percent of the large 
corporations responding to the Training survey were 
using some form of interactive video training (but 
only 1 1 percent for all responding companies with 
100 or more employees). Of the responding interac- 
tive video users, 47 percent use a combination of 
videotape and personal computer, while 61 percent 
use videodisc. About 72 percent use interactive 
video for seLf-paced instruction and 40 percent in 



^^cxusley, op. cil., footnote 1- 
^••Industry Report," op. cit., footnote 7. 

ERIC 



group or classroom instruction. The overwhelming 
majority (95 percent) use at least one off-the-shelf 
program; 29 percent have custom-designed pro- 
^^ams.^^ In the ASTD survey, interactive video 
ar *^iications were evenly divided among training for 
m-jinagers and supervisors, sales and marketing staff, 
professionals and technical workers, and skills and 
craft employees. 

Analog videodisc has been used in training for 
several years. Interactive videodisc excites trainers 
because it combines the audio-visual power of 
television wnith a high level of interactivity that can 
be used in diverse delivery settings. It can present a 
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lot of text or graphic information as well as still or 
motion video and audio— often simultaneously (see 
table 1-2)}^ Compact discs for computers (QD- 
ROM) and digital videodisc (just now being intro- 
duced) provide even more storage capability (see 
table 7-3 and discussion of future technologies, 
below). The contents can be accessed randomly, 
infcnxiation can be layered to give, options on the 
depth and/or breadth accessed, items can be linked 
for browsing or cross-reference, and branching can 
be used for interactivity. Its other attractive proper- 
ties include high information density and dur^il- 
iiy.20 

Over the last few years, private developers and the 
government have produced numerous commercially 
available IVD training programs. For example, a 
courseware guide published by IBM lists over 500 
multimedia programs related to personal computers, 
data processing, education, healthAnedical topics, 
industrial technology, management^rofessional 
skills, and other subjects. 

The primary obstacle to further IVD use is 
cost — ^it requires more development time and more 
expensive equipment than videotape or computer- 
based training. Even if the price were reduced 50 
percent, it would be beyoud the resources of many 
companies that have a small trainee population over 
which to spread the cost. Furthermore, IVD usually 
is used for guided self-study, while the bulk of 
fomnal training is still conducted in classroom 
fomiat. Therefore, IVD is unlikely to be adopted 
widely without a firm corporate commitment»^^ 

The lack of industry-wide standards also is a 
continuing deterrent to greater investment in IVD. 
Each hardware manufacturer initially used a differ- 
ent operating system, and programs developed for 
one system would not play on others. The Interactive 
Video Industry Association is developing a standard 
set of operating commands, which most hardware 
and courseware producers are expected to adopt. The 
Association also is working on software that will 
translate existing programs to the standard com- 
mands. Variations in international television stan- 
dards also make it difficult to deliver IVD to 



Table 7-2— Potential for Analog Videodisc 
Frame Use 



Motion 


Still 


Compressed 


Digital 


(minutes) 


frames 


audio (hour) 


data (Mb)» 


30 


0 


0.00 


0 


25 


1.625 


13.53 


10 


20 


3.250 


27.08 


20 


15 


4.875 


40.61 


30 


10 


6.500 


54.16 


40 


5 


8,250 


68.75 


48 


0 


9.875 


82.28 


58 


0 


54.000 


0.00 


0 


0 


0 


150.00 


0 


0 


0 


0.00 
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'Wb megafayt9. 

NOTE: This tabl9 shows howthe 54,000 frames on an anabg videodisc can 
accommodato various combinations of motion and still video, audo, 
and data. For example, a disc containing only one medium could 
hoJd 54,000 st2I pictures, or 30 minutes of motion video, or 150 
hours of compressed audio, or2Z\ Mb of dgftal data. AKernativeiy. 
the media can be combined in various ways; e.g., 10 minutes of 
motion video and 6,500 stiU frames and 54 hours of compresssed 
audo and 40 Mb of data. 

SOURCE: U.S. Video Corp. 

overseas locations. Users must either ship compati- 
ble hardwa:^ or custom tailor courseware to local 
conventions. 

But many organizations believe that the training 
results are sufficiently improved to justify the 
additional cost and equipment. For example, Gen- 
eral Motors Corp. uses IVD extensively tlioughout 
the corporation for technical and sales training. The 
United Auto Workers (UAW) and GM have set up 
a joint Center for Health and Safety that offers 
dozens of self-study courses using IVD. According 
to industry figures, GM alone has bought over 
10,000 videodisc players for use in traimng. Ford 
and Chrysler also use IVD extensively for training. 
Finally, the military has made a major commitment 
to using rVD in training (see report appendix); the 
Army BIDS project ultimately expects to field 
50,000 players (see box l-U).^ 

Interactive video appears to be especially valua- 
ble lA several particular training areas. It has been 
used extensively in the design of simulations (see 
below) for maintenance training. For example. 
Federal Express developed an IVD course to teach 
its aircraft mechanics how to troubleshoot and repair 



*'Joscph V. Henderson, "Design and Production of Interactive Multimedia Simulations," tutorial presented at 11th Conference on Interactive 
Videodisc in Edacation and Training, Arlingtotu VA, August, 1989. 
2«>KurIand, op. ciL, footnote 13. 
2«KcarsIcy, op.ciL, footnote 1. 
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Table 7-3— Capacities of CD-ROM, DVl, and CD-I 



Medum CD-ROM ^P^' 

300.000 pages* 
?6 hours AM quality 



7,000 very high resolution 



No full SCT66n/fu!l motion 
Can show partial screen/full motion 
Better suited to full screen/futi motion 
anlnnation 

Not available 

15,000 pages of text 

ABBREVlATiONS: CD - compact disc; CD-ROM - compact disc read-only memory; DVl digital video Interactive; CD-I « compact disc interactive. 
«The amount of text Is actually the same for DVl and CD-I, but appears different due to the allotted characters per page. 

SOURCES: G. David Riptey, "DVl— A DIgHal MuWmeda Technology,** and Karen A. Frenkel, 'The Next Generation of Interactive Technologies," both In 
' Communha6cns of the ACM, vol 32, No. V. July 1989. 



Box 7'D — The Electronic Information Delivery System 

In the early 1980s, the U.S. Army began seeking a multimedia training delivery system to replace the slide-tape 
unit in use for many years. In 1983 , the Army asked several compames to develop interactive videodisc prototypes. 
After field testing, a specification for the Army Electronic MormatiOT Deliveiy System ^IDS) was established in 
1986. Li December of that vear, the Army awarded a. contract to Matrox Electronics of Canada to supply the 
hardware and software. The initial contract caUed for a total purchase of 48,000 units over 4 yeais with a value of 
$223 million. 

The EIDS work station consists of an IBM PC/AT-type computer employing EuAA^GA ^jiics and a 
12-inch optical laseidisc player. The system is capable of overlaying grajiiics on video displays, playing over 1 
minute of sound per sull frame, and storingfreading computer programs cm the videodisc (Level IV c^ability). In 
its most basic configuration, it has a commercial price of about $6,000 per workstaticm. 

Actual BIDS deliveiy and courseware development has lagged behind due to procurement difficulties. Li 1988, 
14 solicitations to develop courses were authorized but none was awarded due to lack of funds. But, by 1989, 
approximately 10,000 units had been delivered to Army Training and Doctrine Command CTRADOQ schools and 
Amy and Navy Reserve sites. ^ ' 

One of the strengths of EIDS is that several authoring systems are available. Computer Sciences Corp. 
developed the primary one, ASSIST, for the Army; it is provided to contractors for courseware development. At 
least 10 other commercially available authoring systems also can be used with a standard MS-DOS computer and 
laser optical videodisc player to create EIDS courseware. Several companies have 'Jeveloped * * generic ' ' courseware 
that can nm on BEDS, and numerous vendors are capable of developing custom courseware for the military or for 
civilian cliwits. 

EIDS could be a billion-dollar business opportunity for the IVD industry. How much courseware actually is 
developed will depend cm EIDS' acceptance by the military training system and the amount of funding allocated 
for courseware. However, without specific technology transfer i:iitiativcs or an eager corporate champion, it is 
unlikely that EIDS will be applied to civilian training needs. Tne choice of Matrox Electronics as the primary 
contractor has not helped technology transfer because the company is practically unknown in the United States and 
has made little attempt to market the system outside of military circles. Furthermore, economies of scale have not 
materialized Indeed, EIDS is mcie expensive than comparable systems available from other vendors or assembled 
from off-the-shelf components. 

SOURCE: CxTcg Kcarslcy * ' Instructional Technology and Worker Learning Needs/ * report prepared for the Office of Technology Asscssmcrl 
under contra^ z-3-5615, Febmary 1990. 



Text 
Audio 



Still pictures 



Motion video with 
companion audio 



Mixed media example 



325,000 pages 
72 minutes of CD quality 



500 high esdution 



30 seconds 



Not available 



650.000 pages* 

5 hours FM stereo, or 
20 hours mid*range monaura), or 
40 hours near*AM quality 

monaural 
5,000 very high resolution, or 
10,000 high resolution, or 
40,000 medium resolution 

1 hour fun screen;'full motion, or 
4 hours, 1/4 screen/fuil motion, or 
16 hours 1/8 screen at 1/2 frame 
rate 

20 minutes full motion video, and 
5.000 hl^ resolution stills, and 
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electrical problems. The course allows mechanics to 
take readings, test con5>onents, replace equipment, 
and evaluate procedures.^ 

The visual and motivating characteristics of IVD 
also makfi it valuable in inqwroving basic skills.^ For 
example, the Wisconsin Foundation foe Vocational 
Technical and Adsdt Education has developed 
IVD course called Interactive ModuMaft designed 
tp improve students' basic math ddlls. A wide 
variety of students in 1?Wsconsin technical colleges 
use the course, and both students and instructors 
reportedly like it.^ 

Another interesting use of IVD is.on the factory 
floor to support computer-integrated manufacturing 
(CM). Apple Conq)uter and Martin-Marietta both 
have high-tech plants that provide employees with 
woricstations cq)able of displaying bdef video 
f^quences about different manufacturing proojsses. 
'fhese sequences can provide **just-in-tiihe" strain- 
ing to coLespond to ihe complex nature of a C!M 
operation, which involves i&equent shifting £x>m one 
operation to another. Each station replaces hundreds 
of pages of printed material.^^ Central monitoring 
allows supervisors to pinpoint problems and deliver 
needed parts, but it also can provide data on 
employee pcatformance and thus contribute to em- 
ployee stress. 

Finally, IVD is becoming valuable in teaching 
interperrjonal skills^ such as sales. Workshops are the 
most tradidonal t?xdning. approach for such skills, 
but workshops are of inconsistent quality, provide 
little subsequent reinforcement, and have limited 
practice opportunities. Thus, any excitement and 
motivation workshops generate may not be trans- 
feired to job performance. IVD combined with 
role-playing now proinises to provide an effective 
means of training in interpersonal skills (see box 
7-E):^ 

Computers 

Of all the technologies, computers have excited 
the most interest for instructional applications. 
Computers' vast capacity for handling mfonnation. 




PhotocnOt AnmloinA$90dtMonforCommuritym^ 

Computer-based tralrilng can be deHvered at trte work 
station, or In a classroom or laboratory. 

the variety of ways they can be programmed to 
respop4 to user commands, aad their tapidly declin- 
ing cost and increasing power, make then* seem to 
be the ideal "teaching machine." lb the extent that 
PCs or other terminals aheady sue available in the 
worlqjlace, they become a natural and convenient 
way of delivering training. If computer equipment 
must be bought specifically for con5)utcr-bascd 
traming (CBT), however, it is a relatively ejqwnsive 
approach. 

Computer-based training can incorporate aiy 
information that can be stored' on a floppy or hard 
disk— e.g., text, gK5)hics, data. Recent advances in 
software design provide windows and branching. 
Developments in storage technology (e.g., CD- 
ROM and optical drives) add audio and still video 
capability. Connection with a videodisc player 
allows fiiU-motion video. W^th artificial intelligence 



^Tbe w of mstrocdonal technology in b«ic skills txiining is discussed in mm detail in ch. 6. 
2«n)id. 



w ^S*/^ ^ Tcchr^Comiratcrizing the Development of Ihtcspenwud SkiHs." InstrucHon DeUvery Systems, r . 4. No. 2, 

^ "wvApTU I990» pp. 12»15. 
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Box /"E—Auto-nating Interpersonal Jfciils Training 

Teaching effective interpersonal skiUs, such as se]&g. remains one of the biggest chaUenges in training today. 
In many of the top insurance companies, for example, at least 75 percent of the new sales personnel leave after 3 
years, largely because tliey are unable to develop sufficient sales skills to make an adequate income from their 
commissions. 

A combination of automated audio/video feedback and interactive videodisc (IVD) or computer-based training 
(CBT) is now being ussd to teach sales skills (or to aid in e^ly recognition that one is not suited to sales). One IVD 
system uses a laserdisc player, touchscreen monitor and a PC coupled with a videotape recorder, camera, and 
microphone. The IVD presents fiiU-motion/audio demonstrations of skills such as presenting credentials, then 
provides review exercises with proper and improper examples of those skills. Trainees can intermpt the presentation 
of a skill when a mistake is made and offer a critique of the action. Feedback is given on the appropriateness of their 
critique. 

The camera or audio recorder is then used to allow the smdents to demonstrate proper behavior. Trainees face 
a new customer (provided on the IVD) and p^'actice the sk^U they just saw modeled.^ Their performance is recorded 
on videotape along with the customer's conversation. Smdents can prrxtice in privacy, tlien review their 
performance based on a set of criteria (from ihe IVD) and evaluate their own behavior. They can erase and repeat, 
practicing as many times as they wish. When they feel they have successfully transferred the training to their 
performance, trainees can show the tape to tha supervisor, who provides advanced coaching. 

In a pilot evaluation pro/iram, insurance agents using this training program had a 16 percert increase in calls, 
a 24 percent increase in kept .v^pointments, and a 43 percent increase in apprcxich interviews 'ivith clients. In addition, 
new hire training lime was reduced 30 percent over traditional classroom methods, and the subsequent on-the-job 
learning curve decreased. For example, one agency that liad been using the IVD system for over a year compared 
10 agents who used the system wi'ih 17 gained by traditional methods. The 10 using the IVD program were at a 
level 18 months ahead of the control group afterthe completion of training. While it is difficoli to separate the impact 
of the IVD trairjng from other changes in the company, its revenues also have gone up since introduction of the 
system, and the agent retention rate has increased. 

IBM also experimented with an IVD system couple J with a videot£.pe can^era for teaching sales skiU<?. In a 
comparison with their traditional person to-person role playog training, they found that mdnees using the IVD 
system did much better in stmcmring their sales caUs and developing sales skills. 

A second, similar, program uses CD-ROM combined with audic feedbacL Full-motion video will be available 
on CD-ROM witliin a couple of yean.. For some training sittiations, such as telephone sales, audio feedback is 
acmally closer to the real job simation, and full-motion video is not needed. CD-ROM also costs approximately 
$2,000 less per training station than IVD, has larger storage capacity, and can be used more easily for non-training 
applications. 



lAlthough the • •customer' * on the rVD cannot respond in all of the unexpected ways a real person might, this wU' change with advances 
in artificial intclh'gence. 

SOURCES: William Ives. "Soft StaUs in High Teck Computcnzing the Development of Interpersonal Skills/* Instruction Delivery Systems, 
' March/April 1990; and Bcvrrly Geber, "Goodbye Classrooms (Redux)/' Training, vol. 27, No. 1, January 1990. 



and hypermedia soft^.ue, CBT can provide fourth- 
or fifth-generation ir.teraclivity (see box 7-B). 

The advances in computer hardware and software 
also have revolutionized other areas of training. 
Computers control the interactivity in CBT and IVD. 
Sophisticated computer graphics and databases are 
integral parts of simulators. Packages such as 
authoring systems have largely obviated the need for 



computer programming in instructional design. Da- 
tabase management programs make it much easier to 
keep track of the elements when developing a 
complicated CBT or IVD program. Relational data- 
bases provide the underpinnings for performance 
support systems.^ Computer technology also is at 
the heart of emerging systems such as electronic 
classrooms, digital networks, and virtual environ- 
ments. 



^Relational databases are cuitcnUy the most powerful and flexible means of integrating the various components of a performance support system. 
In a relational database, the data are represented as,tables m which no entry has more than one value. This makes it easier to link data so that complex 
qucrie.s can be handled rapidly. 

o 
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Table 7-4— Computer Use In Training at U.S. Companies With More Than 100 Employees* (percent) 

Use computers Use computers In Use computers In word- Not using but 

Nunr^berof In training Doing CBT data management processing or graphics will by 1990 



employees 1988 1989 

100-499 59.6 64.8 

500-999 57.4 67.7 

1,000-2,599 67.1 73.6 

2,500-9,999 77.6 74.2 

10,000 or more ... 8^9 82.6 

All sizes 60.8 66.2 



1983 


1989 


1988 


1989 


1988 


1989 


37.9 


43.3 


49.7 


55.2 


53.4 


62.7 


31.0 


43.6 


47.3 


61.5 


52.7 


64.6 


45.1 


48.0 


57.2 


64.1 


59.0 


67.4 


56.5 


52.1 


71.4 


64.7 


72.0 


66.6 


58.3 


64.0 


76.6 


75.2 


79.4 


76.4 


38.6 


44.1 


51.1 


56.9 


54.6 


63.4 



1989 



5.8 
8.7 
9.2 
4.9 
3.8 
6.2 



«i ne oam m this taWe come from a survey that had l very low response rate. Thus they only provide a rough estimate of the extent of CBT 
^Refefstoo(£ani2abonsreportjngthattheyusecomputerslnsomewaylnconn^^ 

management, word processing, or creating graphics for training dasses. «~u.u^»«H,ny ur uHi«r a^a 

SOURCE: "Industjy Report, 1989,'- Training: The Magazine of Human Resourtss DovehpmenU vol. 26, No. 10, October 1989, p. 58. 



All of these features combine to create a training 
medium with a vast capacity for imparting infoima- 
tion in a truly interactive fonn. Moreover, the 
courseware can be edited or updated easily and at a 
much lower cost than videotape or videodisc. 
Finally, courseware can be sent anjvvhere in the 
world that compatible hardware is available, and can 
be u^^ at tL^ learner's convenience. These advan- 
tages can give CBT a substantial edge over televi- 
sion or videotape training. 

Provided that courseware can be developed or 
purchased for a cost comparable to classroom 
instruction or videotape, CBT is likely to displace 
those methods of instruction in companies where 
terminals are available. The development of instruc- 
tional design and authoring tools that reduce the cost 
and time to develop CBT is thus a key factor in 
making this training technology successful on a 
wider scale. 

According to the Training survey, about two- 
thirds of responding companies with 100 or more 
employees were using computers in some aspect of 
training (see table 7-4). Most of the companies use 
computers for word processing or to create /p-aphics; 
many also use them for data management (e.g., 
program evaluation, test scoring, survey process- 
ing). Around 44 percent of the companies use CBT. 
Of those, 80 percent use it to teach people to operate 
computers, 38 percent to deliver training on non- 
technical subjects (e.g., management or interper- 
sonal skiUs), and 37 percent to provide training in 
technical skills.^^ The ASTD survey indicates that 
67 percent of the companies surveyed use CBT most 



29' 'Industry Report," op. cit., footnote 7. 
^caisky, op.cil, footnote 1. 
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often to train professionals and technical staff; 37 
percent report its use for skills and crafts training. 

A barrier to CBT use arises when workers are not 
familiar with computers. They often are afiraid of the 
technology and are mfimidated by a keyboard. The 
use of touch screens and light pens and the growing 
use of computers lo provide public information at 
sites such as shopping centers and museums is 
overcoming this problem. Also many CBT users 
have been turned off by poorly designed programs 
that only transferred printed material to disk (see 
description of first-generation courseware in box 
7-B). As with other training media, it is essential that 
CBT incorporate good instructional development 
principles, and that training managers follow such 
principles in developing or purchasing courseware 
appropriate to the skills to be imparted. 

Tbday, CBT is used for a wide range of applica- 
tions in industry, including technical, basic educa- 
tional, and interpersonal skills (see boxes 7-E and 
7-F). Although it was the PC that gave rise to CBT's 
current popularity, one of the largest uses still is on 
mainframe computers to teach data processing and 
other job-related skills in the insurance and banking 
industries (see box 1-G)P 

CBT also is used in basic skills training (see ch. 
6). Efforts are imderway to transfer the U.S. Army's 
Job Skills Education Program (JSEP) to adult and 
vocational education. McGraw Hill, in conjunction 
with Apple Computers, is developing a series of 
print and CBT programs to improve basic skills in 
six areas (health, automotive, business, construction 
trades, electronics, and office). The Adult Literacy 
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Box T-F— Computer-Based Training in Industry 
Computer-based training (CBT) can be used to impart technical and other skills. Some examples include: 

• Anheuser-Busch in St. Louis, Missouri is using a MicroTICClT system to teach assembly-line workers to 
mn beer can packaging machines. The choice of CBT is drivwi by a desire to improve quality control in 
manufacturing and an overaU modernization effort in plants. This particular training task was chosen 
because it is one of the most critical aspects of beer packaging. 

• Burlington Northern uses a MicroTICCTT system to teach train crews the rules of operation for railroads 
(e.g. , switching signals). This is mandatory knowledge for all train crew personnel, but classroom instruction 
had not proven very effective. CBT both upgrades the quality of training and facilitates its distribution to 

the field. . . 

• The Federal Aviation Administration has used PLATO to train flight mspecticm and mamtenance speciahsts 
for ahnost a decade; recently they began using CBT for air traffic controUcrs as weU. Courses are dehvered 
to approximately 50 sites around the country. The heavy training load— which is difficult to meet with 
classTXwm instmction— was the primary factor in choosing CBT. 

• BellAtlantichSLS developed a PC-based financial sales skills course for its telemarketing representatives. The 
course includes CBT case studies that simulate the selling process and a Lotus 1-2-3 cash-flow template to 
calculate lease versus purchase options. The company reports that the course improves the competence and 
confidence of sales representatives. „ , ,Kr r 

• The Strategic Management Group (SMG), in conjunction with the Port Authority of New York/New Jersey 
has developed a PC-based course entitled * 'Export to Win" to teach business people about exporting 
products to international markets. 

• Applied Learning offers hundreds of data processing courses that run under the Phoenix mainframe CBT 
system. These courses are used to train staff about mainframe operating systems, applications software, and 
telecommunications. 

SOURCE: Greg Ke^\cy, "Instnictional Technology and Worker Learning Needs." report prepared for the Office of Technology Assessment 
under contract L3-56I5. Fcbniary 1990. 



and Technology Project coordinated by People's 
Computer Co. of California involves the use of 
commercially available education software in voca- 
tional education programs at community colleges 
and other training centers. The Technology for 
Literacy Center in St. Paul, Minnesota, uses comput- 
ers in teaching adults and reports improvement in 
terms of continued enrollment, student satisfaction, 
and increased achievement.^^ 

Computers also can be used to manage training. 
Computer-managed instruction (CMI) allows the 
instructor and/or trainee to track each trainee's 
progress through the various paths in an instruc- 
tional sequence and to ensure that the right lesson 
and matenal are assigned and available at the right 
time. With advances in storage technology and 
courseware design, CBT or IVD training programs 
increasingly have integrated computer management 
systems. TTiey also can be used with lecture/lab, 
television, or other training methods. 



CMI can range from simple reports on test 
performance to detailed monitoring and analyses of 
trainees* progress on hundreds of learning objec- 
tives, including comparing each trainee with the 
class, with all the trainees in a program, and with 
corporate or national standards In many systems, 
not only can instmctors, learners, ond administrators 
obtain reports organized in any way that is useful to 
them, but they also can manipulate the data to get 
answers to questions that will help them improve 
co-rse design or delivery and instructional program 
management.^^ 

Such management is critical in any large-scale 
effort to tailor instruction to individual learners and 
to allow them to keep track of their own progress. 
With advanced interactive (third-generation and 
above) CBT or IVD courseware, learners begin with 
pretesting that ensures they start with a lesson that 
will neither bore them nor be beyond them. Then 
each time they sign on, the system can either start 
them where they left off or provide review of 



3»ibid. 

32Kurland, op. cit., footnote 13. 
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Box 7-G—Computer'Based Training in the Insurance Industry 

The insurance industry has embraced computer-based training (CBT) more whole-hearte^iy than perhaps any 
other economic sector. Several factors explain its success in that in^.astry. Fir^t, insurance .ompanies aheady have 
a sttong training tradition. When this is con?W ic:d with the feet tliat insurance companies are heavily computerized 
with abiost every employee having a terminal, CBT becomes natural and cost-effective. Also, both CBT and the 
matenal to be learned— policy informaticxi and procedures— are weU-suited to tutorial strategies. 

CBT in the insurance industry has the same advantages as in other sectors: employee scheduling, tutorials and 
practice exercises to aid learning, and time/cost savings relative to classroom instruction. The first is probably the 
most important from the employees' perspective and the last from the firm's. 

A large insurance company in the metropolitan Washington. DC area serves as an example. The company first 
got started with CBT in 1981 with an introduction to claims processing course. It faUed. however, bemuse the 
sj^tem was not reliable. A few years later, another cours^still in use today-was tried on a more stable system. 
Today the system dehvers around 20 courses with about 5 new courses being added annually. Thousands of 
employees are tramed on the system. niuuoaiuaui 

While CBT provides effective training for this company, there is an ongoing problem developing and 
"^^T^^ "^"f^^ '''''^f' • The company finds it difficult to locate authors/designers who know how to develop 
good CBT and can work with the corporate computer system. One segment of the company relies solely on 
commercial courses that are then customized. Such purchasing reduces the development costs, but is limited to 
genenc course topics (j.g.. data processing, customer service). 

Rr T^^Z^^^^T"^^^^ ^ul^fr encourage courseware sharing through the Society for Insurance Training 
& Educaaon (SITE), which pubhshed a courseware catalog in 1987. with a new version in the works. Hiis effort 
has not been very successftil. however, because of system incompatibilities, confidentiality problems, poor 
courseware quabty. and lack of customization capability . T^ie industry hopes that vendors wUl market more generic 
courses and provide customization, but those services will not resolve industry concerns about confidenti^ty 

SOURCE: ^gK^^^^^ 



material they may have had difficulty mastering. 
Thus the system not only allows more options for 
instructor management, it also puts the pace of 
learning in the hands of ihe trainee— a factor that is 
particularly important for many adult learners.^^ 

Teleconferencing 

All forms of teleconferencing have been explored 
for training. The Training survey shows 11 percent 
of responding firms using videoconferencing, 9 
percent audioconferencing, and 4 percent computer 
conferencing. In the ASTD survey, 33 percent of the 
firms use teleconferencing of somo form, primarily 
for management and supervisory training. 

Audioconferenciog is relatively inexpensive, but 
is limited by the lack of visual presentations — most 
people find it hard to participate actively without 
visual cues to indicate who is to speak next. 
Moreover, the instructors have no way of telling if 
anyone is paying attention. Finally, demonstrations 
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or hands-on experience can only be achieved for 
purely audio skills (e.g.. telephone sales). 

The Kansas Board of Regents has for years 
operated a statewide audioconferencing system, 
primarily for part-time adult learners. The cour . s 
focus heavily on continuing education in various 
professions. Students may participate either at con- 
ference centers located throughout the State or from 
their own phones. The priinary advantage of the 
system is that it enables people to take courses who 
would not otherwise be able to do so or could do so 
only if the instructors went to numerous off-campus 
locations. Studies over the years indicate that 
students in the telecourses do as well as on-campus 
students.^"^ 

# 

As the U.S. Public Switched Telephone Network 
(PSTN) becomes more digital with more capabili- 
ties, it may become less a telephone network and 
more a general purpose broadband network capable 
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of carrying all types of traffic, including audio, data, 
and video. Transmitting a live telecourse with full 
audio and video interaction may be no more difficult 
than making a telephone call is today .^^ 

For training applications, teleconferences involv- 
ing one-way video (i.e., broadcast television) with 
two-way audio (telephone) links are perhaps the best 
compromise in terms of cost and quality of infomia- 
tion transmitted. This allows fiill presentation of 
visual information and lets participants ask ques- 
tions or make comments at any time. A fax machine 
allows two-way transmission of haid-copy at little 
additional cost.^^ Compressed two-way video also is 
becoming more economically feasible for larger 
companies. 

Many large corporations, including IBM, Motor- 
ola, and AETNA, have satellite-delivered television 
networks that are used for training teleconferencing. 
AETNA, for example, delivers a business vwiting 
skills coarse to over 1,000 employees at more than 
50 brw'iches via teleconference. In a classroom, the 
course takes 2 day§; \T[a teleconferencing it reduces 
to two 1.5-hour sessions (with somepreclass work).^^ 

Until recently, teleconferencing was used only by 
the handful of organizations that could afford the 
equipment and could find instructors willing to try 
it. With the advei:t of large-scale digital networks 
and satellite links, the use of teleconferencing for 
training is likely to become more commonplace. 
However, it still will require significant preparation 
time and relatively complex logistics, which may 
deter many ♦^lining departments. Nevertheless, in- 
creasing pressure to reduce travel time for training is 
likely to be a major boon for teleconferencing.^^ 

Computer conferencing also is relatively ine.z.en- 
sive if the hardware is available, and it gets around 
the scheduling problems of audio- an:? videoconfer- 
encing. With the increasing prevalence of personal 
computers, more organizations ar^ beginning to use 
computer conferencing as part of distance learning 
activities. For example, the Western Behavioral 



Sciences Institute has used computer conferencing 
for several years for high-level management semi- 
nars. Participants do not have to take time away from 
their jobs. Moreover, they can relate what they are 
learning in the seminar directly to their jobs because 
many of the exercises involve analysis of real 
problems in real tune.^^ 

The International School of Information Manage- 
ment in Irvine, California has a masters degree 
program using computer conferencing to conduct 
seminars and provide student/instructor interaction. 
Boise State University has a masters degree program 
in Instructional Technology that also uses computer 
conferencing for remote delivery of courses. This 
program is supported by, and designed to meet the 
needs of, the U.S. Army and the National Guard. 
Because most large corporations already have elec- 
tronic mail systems in place, the potential exists to 
use these systems for training activities.^ 

Simulators 

Until recently, good training simulators were too 
costly except for the most dangerous situations (e.g., 
flight training, nuclear reactors). With the advent of 
miciochips and videodiscs, however, simulators' 
costs have come down (although the most sophisti- 
cated simulators are still too expensive for all but a 
few civilian applications). Moreover, manufacturers 
have developed comrr.<;rcial . oftware packages for a 
variety of simulations. 

The Training survey shows 44 percent of respond- 
ing companies using simulations or games of some 
type. While many of these may not be technology- 
based, the rf ^^onse rate illustrates the growing 
recognition of the value of simulation in training. 
Simulators give trainees hands-on experience with- 
out the risk of personal harm or damage to an actuJl 
machine or system. Moreover, simulators help 
trainees prepare for equipment failure and other 
unpredictable events. Simulators can present a wider 
variety of malfunctions than is possible on opera- 
tional equipment or systems. Also, with today's 



35U.S. Congress, Office of Technology Assessment. Unhngfor Uarmng. A New Course for Education, O'IA-SET^30 (Washington, DC: U.S 
Government Printing Office, November 1989). Sec ^Iso U.S. Congress. Office of Technology Assessment. Critical Connections. Communication for 
the Future, OTA-Crr.407 (Washington. DC: U.S. C3ovcmment Printing Office, J" .ojy 1990). 

3«KcarsIcy. op. clt.. footnote 1. 

37lbid. 

"Ibid. 

3>lbid. 
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technology, the time between failures is so long that 
maintenance personnel rarely see some types of 
breakdowns. Rather than getting training t>.^y prob- 
ably will forget by the time they need it, tcchiiiciaas 
instead c an go through a simulation of a failure when 
it occurs. 

In addition, simulrtors can be used at any tune and 
can accelerate the rate of learning since more 
training opportunities can be provided in a shorter 
time than with real equipment. They can be designed 
to focus on spevCijBc learning objectives, and they 
provide consistent and accurate feedback on trainee 
performance. 

Further, simulators may be less costly to produce 
and operate than actual equipment. Flight and driver 
simulators save wear-and-tear and fuel; gunnery 
simulators save ammunition. Simulators also can 
incorporate CMI and automatically maintain train- 
ees' records, providing more infonnation about their 
performance than is possible with actual equipment. 

Common examples of simulators are in the 
training of: 

• air crews for all types of aircraft; 

• ships* officers in docking and navigating super- 
tankers. With sophisticated simulators reproduc- 
ing the conditions of the major world water- 
ways including detailed graphic or video presenta- 
tions; 

• operators of nuclear and other energy plants; 

• technicians in the operation of communications 
satellites; 

• space shuttle crews; 

• process operators in chemical plants and refin- 
eries; 

• boiler operation and maintenance crews (see 
box 7-H); and 

• driver simulators (box 7-1).^^ 

The fields of computer graphics and animation 
now use low-cost simulators to prepare people for 
more powerful graphics design machines. High- 
speed animation also is useful in creating environ- 
ments whete it is impossible to film at all, e.g., to 
create an interactive microscopic world, or to model 
the human anatomy. Imaging systems can convert 
data into pictures that help people grasp even very 
abstract concepts. In medicine, for example, one 



Box A Boiler Simulator 

Lack of training war; causing accidents and 
unacceptable downtime in organizations that use 
recovciy boilers.^ The problem was severe enough 
that insurance companies were threatening to cut 
off insurance for the machines. Yet lecovciy boilers 
arc sophisticated pieces of equipment that cost $90 
million and are 14 stories high; training operating 
and maintenance/repair personnel on a real boiler is 
dangerous, and demonstrating malfunctions could 
become expensive. 

The J.H. Jansen Company of Woodinville, Wash- 
ington, wWch makes Kiaft recovery boilers for the 
paper industry, developed a boiler simulator called 
Recovery Boiler TUtor (RBT). The sbiulator, 
which uses an expert syste^n, presents trainees with 
scenarios representing boiler inefficiencies, prob- 
lems, or emergencies. These difficulties can be 
resolved in 20 to 30 moves, with the learner 
choosing options such as "add oxygen * or **open 
flue." Wh«i trainees get off track, the system 
prompts them with comments such as **Have you 
noticed that the trend lines are askew?'' or "The 
oxygea is much higher than it should be.'* 

Learners have three options for interacting with 
RBT: they can ask for a scenario that starts with a 
particular problem to solve or <Hie that starts with 
die boiler operating normally and tiicn develops a 
problem that must be diagnosed, or they can adjust 
simulated dials and meter readings to create a 
problem. 

RBT took 18 months to develop, and is now used 
in more than 80 pUmts in the United States, Canada, 
and Europe. Within months of its first installations, 
several insurance companies offered discounts to 
plants that trained with RBT. 



^Recovery boilers arc used to recycle chemicals by removing 
process water and coocentrating Ibem. 

S0U5CCE: Peter R. Kirrane and Diane E. Kirranc, **What 
Artificial Intelligence is Doing for Training/ * Truin* 
ingf vol. 26, No. 7, July 1989. 



aspect of physician training is learning how to relate 
blips on a screen vnth the organ generating the blips. 
Students can see arteries expand and contract tmder 
differing stimuli, The^^e images are not merely 
simulations, but computer transformations of data 
into pictures. Thus students can achieve understand- 
ing of processes and interactions much Tiore directly 
than ever possible before."*^ 



<«n)id. 

<2lbid. 
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A new twist in the use of simulators is the 
capability to network individual simulators for 
teamwork. DoD currently is implementing a concept 
called SIMNET, which connects simulators of 
armored vehicles as well as tactical aircraft and 
artiUery and their field commanders to operate 
together for real-time combat exercises (see box 
7-J). Networked simulators eventually could be 
relevant to civilian teamwork situations such as 
surgery and major equipment malfunctions (e.g., 
mass transit breakdowns^ wide-area electric power 
blackouts); in the meantime, the computer graphics 
and network aspects are likely to make important 
contributions to the technology base. 



Job Aids 

Job aids are valuable whenever the skill or 
knowledge required is used infrequendy, so that 
even if people were trained, much of what they are 
required to do might be forgotten when needed. Job 
aids also are used where workers must remember 
many detailed steps and do them in proper se- 
quences. At the high-tech end, some forms of job 
aids are evolving into embedded training (see 
below). 

Virtually every worksite uses job aids of some 
type, even if ii is only a worker's handwritten list or 
notes. Job aids are more cost-effective than most 



Box 7-/— A Truck Driver Simulator 

Shell International Petroleum Company Limited, London, has a large truck fleet, and wanted to reduce its 
annual accident rate. Shell's safety experts determined diat a lack of defensive driving was the primary problem, 
rather than inadequate driver skill. Using interactive videodisc (IVD), diey developed a truck driver sim\' ;or that 
teaches defensive driving, including constant alertness and readiness to respond to potential hazards i>efore a 
situation becomes dangerous. 

The main objective of the simulation is to encourage defensive driving through a seri'' '"f cause and effect 
situations. Shell accomplished this by constructing and videotaping 20 different ruaU hrizands on visual clues 
(from a driver' s-eye view) of potential danger ahead The hazards include slippery aud dark roads, pedestrians and 
cyclists, distractions within the cab, and odier common causes of accidents. 

Because timing is critical to defensive driving, learners must act within a certain time period when diey think 
a hazard situation is developing. Thus each clue incorporates three time periods: in time, late, and too late. When 
the learner reacts, the program stops the action and displays a list of possible responses to die situation (with die 
**too late" dme period offering no positive choices), 'fhe outcomes vary from complete avoidance of danger to 
realistic crashes and embarrassing newspaper headlines. The driver rating (defensive, inattentive, dangerous) for 
each hazard depends on the combination of timing and action selected 

A replay option explains the clues that led to each hazard, with text and graphic overlays including a timeline 
indicating at what point each clue occurred. Other options include a prc-drive vehicle safety check, and a practice 
drive during which learners are encouraged to experiment with various combinations of timing and action. After 
practice, learners may select a test drive, v/hich contains seven huavds in a row. As in real driving, each hazard can 
be dealt with only once. The program gives the final score and rating at die end of die test drive. The courseware 
also includes a database of facts about die 20 hazards, which die learner can access at any time. 

Shell International has not yet undertaken a foimal evaluation of Defensive Driving's effectiveness. Anecdotal 
reports from drivers suggest, however, diat it is improving the way diey think about road hazards. The clue sequence, 
in particular, appears to help drivers form a mental model of die development of road hazards and sharpen 
observation skills. 

The U.S. military also uses driver simulators (e.g., die M-1 tank simulator). A truck driver simulator also is 
a test program for DVl (see discussion of digital videodisc). Simulators have a potentially wide application in driver 
training, where diey would be safer for preliminary training, and could save ftiel and vehicle wear-and-tear. They [ 
also could be used in driver's license testing, where th^ would provide consistency and decrease cost and enhance 
safety. 

SOURCE; Deborah H. Blank, ••Dcfcawvc I>nving. Shell's Inlcracuvc Commitincnl to Safety," Instruction Delivery Systems, vol 4, No. 2, 
Maich/April 1990. 
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Box 7-J—SIMNET: Networked Simulators in Military Training 

A continuing problem in military training is providing enough hands-on practice in the operation and repair 
of equipment, including weapons, support vehicles, telccommunicauons gear, and logistics hardware. In many 
cases, it is too risky or expensive, or physically impossible to use the actual equipment for tr^ning. Consequently, 
the military has become a big advocate of simulators (sec appendix). 

Even simulators historically have been unable to provide hands-on training in team skills and group 
coordination, however. To be effective on and off the battlefield, soldiers and their commanders must be able to 
function as a unit. SIMNET is a research project initiated by the Defense Advanced Projects Research Agency 
(DARPA) to connect simulators via local and remote nclwo^. In its current configuration, SIMNET consists of 
250 networked simulators at 11 sites (7 in the United States and 4 in Europe). Equipment simulated includes Ml 
tanks, M2,3 Bradleys, fighter aircraft, helicopters, command/fire control elements, and a battalion operation center. 
Evaluation is of both the ^mbat soldiers and their commanders. Preliminaiy data indicate that SIMNET 
significantly improves unit performance. 

While any of these networked sites can "fight* * any other, incompatibi' jmong i.Togramming and equipment 
(e.g., operating speed) is a continuing problem. The installed base of mL^aiy simulators uses a wide range of 
databases (e.g., for terrain imaging), communications protocols, and levels of hai Jwarc sophistication that arc 
incompatible. Thus a tank that moves behind a buUding on its simulated terrain may still be in plain view on its 
opponents* screens. Similarly, the amount of data flowing through the satellite network led SIMNET ♦o adopt 
relatively simplistic niles for updating screen images. These provide unrealistic positioning of high-speed objects 
(eg J fighter aircraft). Finally, SIMNET accommodates the varying levels of visual fidelity in simulators through 
a lowest common denominator, which fails to use the full capability of the more sophisticated (and expensive) 
systems. These problems do not make for realistic battle simulations. 

The services and their contractors arc now developing standards for databases and communication protocols 
that will alleviate these problems. Target completion date is May 1991. 

SIMNET pushes the state-of-the-art in technologies related to computer animation and 3D graphics as well as 
packet-switched networks.' It also presents new training opportunities, such as replaying the recorded performance 
of a unit to analyze mistakes. In addition, it opens up tlic possibility of "what if* experimentation in combat 
situations — something not really possibl > in field exercises. 

SIMNET is having major repercussions for the nature of future military training. It also is likely to influence 
civilian training in any application requiring teamwork, especially when multiple sites are involved (e.g., disaster 
preparedness). It also could be useful for interpersonal skills training in areas such as management, sale, and 
customer service, although teleconferencing is more likely to be used for these applications in the near term. 



'Packci-swilching was developed for data communiouion between computers. Digital information is packaged into small pieces called 
packets, each containing infomiation about the source and dcstlnaticn of the data and the relationship of that piece to the whole message. The 
packets ait transmitted separately throuS;h the network, sometmies taking diflereat ruhs depending on which ones arc free at the moment. Sec 
U.S. Congress, Off^e of Tedinology Assessment, Cntical Connections, Communication for the Future, OTA''Crr-407 (Washington. DC, VJS. 
Government Printing Office, Januai> '990). 

SOURCES. Greg Kcarsley, ''Instructional Technology and Worker Learning Needs/ ' report prepared for the Office of Technology Assessment 
under contract L3-5615, February 1990; and WjV. Demcrs, ' 'A?* Tbgether Now,** Military Forum, November/December 1989. 



fomial training, often can be developed faster than 

an instructional program, arc more timelv in that 

they provide the training at the immediate point of 

need, are more easily updated than instruction, and 

often are more relevant to specific jobs. They also 

can aid in the transfer of training to job perform- 
43 



ance 



Many of the most effective job aids do not require 
technological devices at all; well-designed print or 
graphic materials are often all that is required. For 
example, on an automobile production line, where 
torque requirements vary among components and 
models, a table printed in large type showing the 
needed torques might hang at the appropriate point 



^^Kurland. op. cit., foomote 13. 
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m the line. A siimlar table would be used at the 
quality control checkpoint. Such job aids do not 
differ much irom old-fashioned maintenance manu- 
als except in aie attention that is given to their design 
and access.'*^ Other examples of job aids include the 
checklist that flight crews use before a plane takes 
off, and computer keyboard templates that remind 
the operator which function keys do what. 

Embedded Training 

Enibcd<ied training is instruction that is an mte- 
gral component of a product or system. In a 
computer, for example, it is easy to provide online 
training (help screens, tutorials) as part of the system 
(see box 7-K). Most other devices that use micro- 
chips now include diagnostic circuitry that speedily 
identifies any malfunction; some also describe how 
to repair it. Automated manufacturing systems also 
now include built-in training aud documentation 
(e.g., the Martin Marietta and Apple factories 
discussed previously). DoD also is interested in 
embedded trauiing, which has focused the interests 
of military R&D contractors on embedded systems, 
and may hasten their transfer to civilian technolo- 
gies."*^ 

The movement toward embedded training is 
being driven by a number of forces in contemporary 
technology, including the increasing capacity of 
microchips, their incorporation in more and more 
equipment, and the speed with which new technol- 
ogy is introduced. Equipment life is getting shorter. 
When a machine was expected to last 20 years or 
more, traditional training with a high initial cost was 
cost-effective. As the life expectancy of equipment 
Jias dropped to 5 years or less, it has become too 
Ijrbstly to train workers in the traditional way every 
time a new machine is introduced. EnAeddcd 
diagnostics and training reduce both the prescrvice 
training time and the onsite repair/maintenance 
time.^ 

Embedded training has many advantages over 
other forms of instruction. The most important is 
availabihty — aaining is always available whenneeded. 



Thus, embedded training is useful for ?5)pIications 
where it is either irnpossible or no^ cosi-effecdve to 
train everyone who 'ascs a piece of technology about 
all of its operational characteristics. For example, 
office copy machines today often include graphic 
displays that show where a problem occurred (e.g., 
a paper jam) and list the steps needed to remedy it 

Second, embedded training is available at the 
work station and is focused on the worker's immedi- 
ate need£^ for operation or repair. Third, it makes it 
possible to combine the sound instmctional design 
principles of good formal off-the-job training widi 
the best features of informal training (e.g., co-woiker 
interaction, iirunediate opportimity to apply the 
results). Embedded training also simplifies the 
logistics of providing training to customers or 
employees because it is delivered along with the 
product or system.^' 

With embedding it also becomes possible to shift 
costs from employees to customers. One of the m^ost 
visible examples is the automated teller machine. 
The next step is moving the teller function into the 
home via telephone and/or computer — a servicenow 
offered by many financial institutions. Indeed, as the 
technology of embedding improves, the skills needed 
by the end-user decrease to the pomt where vendors 
are now shifting the responsibility for installation 
and maintenance to the user.^ 

However, embedded training is difficult to design 
and many current efforts are not very successful. To 
be effective, the infonnation must address the 
specific questions or problems that people might 
have when using or repauing equipment. A lot of 
empirical v.'ork with prototypes and typical users is 
needed to anticipate the fiiU range of questions or 
problems that might arise. User-testing early in the 
design cycle is a relatively new concept in system 
development, and most engineers have not been 
trained in such data collection methods.^^ Also, if 
the training provided is too restrictive, it can inhibit 



^^Kcarslcy, op.cit., footnote 1. 
^Kurland, op. ciL, footnote 13. 
<^Kca«lcy, op.cit., footnote 1. 
^KurUnd, op. cit., footnote 13. 
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Box 7-K—The Manpower Services Training System 

In ihc early 1980s, Manpower, a temporary employment service for offices and factories, saw that with changes 
in technology it could no longer cj^pcct to find personnel who v;erc able to use the full range of client equipment. 
Manpower searched unsuccessfully for an existing training s^ /tem that would be time- efficient, cost-effective, and 
work for many people with widely varying baclwounds at dispersed locations. The company found die training 
programs and manuals supplied by equipment manufacturers too hard to understand- Moreover, ii fell that most 
off-the-shelf training programs taught more than was needed to begin machine use. Overly ambitious programs 
might increase learners' fear of new technology, which were great enough already. 

Instead, Manpower developed Skill ware, a series of computer-based training programs to teach operators the 
hardware and software ihey will usr on assignments. Skillwarchas modules that differ in difficulty (basic, advanced, 
and executive) and in application (special features, graphics, databases). It is personalized and contains humorous 
elements intended to help hold trainees* attention and reduce their fear of the equipment (sec figure). Training may 
last from a few hours to 2 days depending on the modu!e. Skillwarc is job-specific, teaching a temp only the skills 
that clients request. To achieve this, it uses scenarios; i.e., the trainee works for a fictitious company and has to 
complete a task for that company by the end of the course. 

At a computer terminal, trainees proceed at their own pace through on- screen tutorials and instruction booklets 
(computer/software manuals wntten in clear language). liach tutorial/exercise segment can fit on a single screen and 
focuses on a basic operation (e.g., moving the cursor^ printing a computer-edited document). A training 
administrator is available to answer questions, but Ivlanpower prefers that trainees work themselves out of jams (as 
they might need to on assignment). At the end of training, the trainee is asked to compose a letter about .t training 
program to Manpower' s president; an acceptable letter is seen as a valid performance test. (Some letters have offered 
suggestions to imp.v tnuning that Manpower has adopted.) After the training, each operator receives *i * 'quick 
reference" manual (containing terms, functions, and replicas of tutorial screens) to take to the job. 

R'xently, Manpower * ..uatcd a skills assessment system for job applicants (including applicants for temporary 
light-iudustrial positions). As the company rejects few applicants, the system serves primaxily to place people in 
appropriate positions. For office placement. Manpower uses a work-sample test to assess editing, proofreading, 
clerical, and word-processing sl'ills and to determine applicants' training needs. The assessment system for 
light-industrial applicants mcluaes performance tests to measure sorting and checking, tooJ-related assembly, 
printed circuit board and small-parts assembly, and coordinates rapid movement. Written tests i\ssess aptitude for 
tasks such as inspection and lo£gir<' production. (Manpow^ docs not yet offer training to its light-industrial 
temporaries, but recognizes that the trend toward automated manufacturing could require sucli training soc x) 

The company provides Skillware free to all employees, including its light-ijidustrial temps. (A 2 lay course 
costs Manpower $100 per trainee for equipment, material, and development.) The company feels Skillware is a 
powerful rccmiting tool — people who know they can get free computer training may be more apt to sign up with 
Manpower than with another temporary agency. When net on assignment, office temporaries arc encouraged to 
come to a Manpower office to learn another software program or familiarize themselves with new equipment. 

The company has begun to aain permanent workers at client organizations. For example, IBM hired Manpower 
to provide a training program lor IBM's System/36 customers. In remm for training those customers. Manpower 
gets access to pre-rei^ascs of IBM hardware and software so it can anticipate future ne^^ds in the temp market. 

Manpower continues to mvest in training research and development to stay on top of the ever-changing world 
of office hardware arid software. (Currently the firm spends around $3 million annually, but it spent $15 million 
for R&D m the first 2 years of the Skillwarc project.) Manpower believes the success of its training and R&D efforts 
is reflected in its market success; in 1989, sales were S3 billion — double those of th nearest competitor. 



workers' ability to use their intuitive knowledge and are developed after the system or product is com- 
ic foster innovation.^^ pleted. The inclusion of training specialists as part of 
nius. good embedded training requires that in- the design team often requires organizational changes 
strucUonal system design experts work with product and different skids in the trainmg department, 
design engineers. TraditionaUy, trauing materials FinaUy, artificial mtelligence techniques may be 

^^titute for Research on Learning, The Advancement of Learning, undated pamphlet; John Seely Brown and Paul Duguid, "Design for 
In^emenUbUity," paper presented at the cufifeience on Technology and th^iirg>f Work, Palo Alto. CA. March 1990. 
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necessary to create embedded training programs that 
can pinpoint what the user wants to know.^^ 

In time, the movement toward embedding could 
affect many aspects of workplace training. In theory, 
far less training would be needed prioi to assignment 
to a specific task, reducing the cost of training. 
Moreover, enibedded training occurs at the worksta- 
tion, improving transfer of learning to work. The 
involvement of instructional systems experts in 
product desigri also improves the human factors 
aspects of equipment. Finally, fewer workers would 
be needed because equipment operators increasingly 
can also perform routine repairs and maintenance. 

THE COST OF TECHNOLOGY- 
BASED TRAINING 

There are several elements in the cost of techno logy- 
based training. The easiest to fix are the purchase 
costs of hardware (e.g., PCs,TVD systems, satellite 
dishes) and off-the-shelf courseware. Additional 
costs may be incurred in adapting the courseware or 
retraming instructors. If off-the-shelf courseware is 
not available, custom courseware development costs 
also must be considered. If frequent updates are 
needed, they w Jl add lo the longer term costs. Other 
costs relate to the delivery setting (e.g., rewiring a 
classroom for teleconferencing, addiug computer 
tables to switch from a lecture to a CBT format). 
Finally, the labor cost of delivery (time off work) 
must be considered. Table 7-5 shows the training 
budgets for various sized companies in 1989. These 
data suggest that the smallest companies spend less 
than $100 per employee on training while compa- 
nies with more than 500 employees spend $100 to 
several hundred dollars per employee. 

Classroom training often has a very low front-end 
cost. Most companies have a conference room or 
other meathat can double as a classroom. Support- 
ing hardware (blackboard, overhead projector, 
flipchart) and printed materials are relatively inex- 
pensive and easy to obtain. Lab equipment usually 
can be scrounged from operating departments; class 
projects are even a way of saving repair and 
maintenance costs. The instructor often is a subject 
matter expert from within the company or is hired on 



a contract basis. However^ classroom training is 
consistently shown to be the most expensive in terms 
of the labor costs of delivery (time spent away from 
the work station) and travel to a central corporate 
classroom or a coiurse offered by another organiza- 
tion. Costs rise dramatically for companies or 
agencies with offices throughout the Nation or 
around the world. 

Table 7-6 compares the costs of other common 
technology-based training systems. All costs vary 
with the level of sophistication of the system and 
coiu^eware. The number of participants also can 
affect direct costs (e.g., for satellite services). If a 
learning site needs to be rewired for satellite, 
teleconferencing, cable, or other services, these 
modifications will add substantially to the costs.^^ 

Trade-offs between the convenience of off-the- 
shelf courseware versus the cost of programs tai- 
lored to specific needs also must be considered. 
Many training analysts argue that most good training 
has to be situation-specific and cannot be met with 
off-the-shelf or generic programs, no matter how 
good. Some floppy disks and erasable videodiscs 
can be updated or adapted to individual corporate 
ne^s with little effort; other programs carmot be 
altered easily or require remastering. Also, there is 
little independent evaluation of the claims for 
effectiveness of off-the-shelf programs. 

Custom courseware development costs vaiy widely 
depending on the medium, program length, and, for 
CBT and IVD, level of interactivity and sophistica- 
tion as well as the development tools used (e.g., 
authoring systems, supporting databases). A CBT 
courseware designer at Boeing Aerospace and Elec- 
tronics estimates that he can design a 20-minute 
CBT course in about 4 hours (excluding any video 
or graphics work) using a relational subject-matter 
database. In contrast, the instructional design depart- 
ment at Stromberg-Carlson estimates that it takes 
them 300 hours to produce 1 hour of CBT comtpared 
with 30 hours to produce 1 hour of classroom 
instruction.^^ Estimates from consulting companies 
range from 50: 1 to 600: 1 depending on the complex- 
ity of the course and its subject matter. The actual 
authoring may only take 15-20 percent of the 
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^^Kcarslcy, op. ciU footnote ^ 

'2Sccch.3aiMlapp. B of Unhngfor Learning. A r^ew C{?Hrjtf/{?r£diiCflrtort provide detmlcdasscssincots of the cost components of distance Icaraing 
systems, OTA-SET-430 (Washington, DC: U.S. Government Printing Office, November 1989). 

53Gcbcr, op. cit., footnote 3. _ 
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Table 7-5— The Allocation of Corporate Training Budgets for Various Size Companies* (dollars) 







Outside expenditures 














Number.of 
employees 


Seminar ^ 
confefences 


Hardware 


Outside 
services 


Custom 
materials 


Off-the-shelf 
materials 


Total outside 
expendtures 


Facilities/ 
overhead 


Trainer 
salaries 


Total budget 


500-999 

1,000-2,499 

10,000 Of more ... 


$11,258 
16,911 
30,321 
125,180 
469,150 


$6,213 
11,502 
23,676 
89,305 
554,111 


$4,419 
8,726 
29,027 
52,487 
386,031 


$3,611 
8,359 
13,129 
54,541 
414,110 


$4,153 
8,340 
14,834 
56,852 
356,376 


$29,655 
53,838 
110,987 
378,864 
2,179,779 


$9,093 
27,207 
62,471 
124.318 
1.053.898 


$21,173 
42,854 
146.996 
..000.515 
16.502.442 


$59,921 
123.899 
320.454 
1.503.697 
19.741.505 



«Thedalalnthlstabtear0derivGdfromasurveythathadav0fyIowresponso 
of how tho budgets of responding companies are divided among various training categories. 

SOURCE: Training Magazfrie Industry Report, 1989." Training: 77w Magazine of Human Resources Devetopment vol. 26, No. 10. October 1989. p. 44. 
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Table 7-6— Technology-Based Training Costs 



Medium 


Equipment 


Hardware 


Off-the-shelf coursewsu'e 


Television 


TV set 


$250-$3,000 


$0-cable or other subscription cost 




Satellite dsh 


$800-$1 0,000 


$200-$5,000 


Videotape 


VCR 


$150-$500 


$100-$1 0,000 purchase 






$50-$200 rental 




Video camera 


$7CO-$2,000 




CBT 


PC 


$750-$10,000 


$50-$10.000 




Workstation 


$10,000-$50,000 






Authoring system 


$100-$5,000 




IVD 


Level 1* 


$400-$1.000 


$50-$5,000 




Level II 


$1,000-$2,000 


$300-$5,000 




Level lii 


$5,000-$1 0,000 


$500-12,000 




Authoring system 


$500-$8,000 




Digital video 


DVI 


$2,000-$21,000 


NA 


CD-I 


$3,000 


NA 



ABBREVIATIONS: CBT - computer-based training; CD-I » compact-disc Interactive; DVI - digita] video interactive; IVD - interactive videodisc; NA - not 
available; PC - personal computer; VCR - wieocassette recorder. 



this context, 'level** refers to the type and capabilities of the hardware. 
SOURCE: Office of Technology Assessment, 1990. 



developmeDt time and initial design and testing/ 
quality assurance the remainder. 

IVD course development costs also vary with the 
sources for the vid?o/audio/graphic components. 
Some IVDs and CD-ROMs available today are 
"resource jiscs'' with still frames, audio, or video 
for various situations. The purchase price may 
include royalty costs. If, however, original film and 
sound must be recorded, the production cost will 
drive up the price. Tbtal costs for a 1-hour course 
that uses available resources may be as low as 
$4,000, while a 5-hour course that requires filming, 
sound recording, and computer programming may 
cost several hundred thousand dollars. 

Several innovations promise to reduce the cost of 
technology-based training. Authoring systems and 
other instructional design tools, resource discs, and 
relational subject-matter databases substantially re- 
duce the development time and labor costs. Equip- 
ment and courseware leasing options reduce the 
front-^d costs for training that is delivered infre- 
quendy. Some professional associations are promot- 
ing tlie concept of '^shareware** for training materi- 
als. Learmng centers are being established that 
provide services such as satellite links and CBT and 
IVD training stations, with accompanying course- 
ware. 

O 
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THE EFFECTIVENESS OF 
TRAINING TECHNOLOGIES 

Tne concept of **good'' training has two distinct 
lines of thought that are only now beginning to 
merge. The first is adult learning theory, which has 
engendered a wide range of approaches to training, 
many of which have undergone Uttle empirical 
evaluation. The second is corporate productivity — 
training is effective if it appears to improve job 
performance and reduce costs. While Utfle empirical 
research has been done in this area, the focus on 
productivity gains did promote the use of standard 
instructional development principles to ensure that 
training was specific and relevant. This section 
evaluates the available data comparing technology- 
based training with conventional methods. The 
following section discusses adult learning theory 
and instructional systems design. 

Few companies have the time or resources to 
compare the cost-effectiveness of different training 
delivery systems. Many training deUvery decisions 
are made in an atmosphere of "crisis management** 
and, while not arbitrary, are more often based on a 
combination of the available training funds and the 
training manager's experience with a particular 
syjstem than on a measured consideration of short- 
and long-term benefits. Evaluation of training bene- 
fits and costs is usually informal and cursory — often 
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based on word-of-mouth feedback from participants 
and their supervisors.^ 

Most training managers are not themselves 
trained in benefit-cost analysis. Even if they under- 
stand the tlieory, there are practical obstacles to its 
application, including the difficulty of quantifying 
training benefits, the subjectivity and questionable 
nature of the assumptions underlying such analysis, 
the inability to separate the influence of training 
from other factors that might improve performance, 
and the time and financial resources needed for 
analysis. Benefit-cost analysis also is not usually a 
management priority , ^either because it is not seen as 
valuable or because training itself is not an integral 
part of the corporate operating strategy .^^ 

The lack of benefit-cost analysis can mean that 
training departments can hide ineffective training — 
whether a bad program or course, or training that 
simply does not transfer to the workplace. For good 
training, however, benefit-cost analysis can elevate 
ti'aining to aline item that improves productivity and 
profits rather than a staff function that spends 
money. Thus, benefit-cost analysis might justify a 
separate corporate training department and contrib- 
ute to making training part of a company's underly- 
ing business philosophy.^^ Increasingly, companies 
are shifting budget responsibility for training to 
operating managers to promote cost-effectiveness. 
This places greater demands on trainers to keep the 
operating managers informed about developments in 
instructional technology and available courseware. 

Ironically, even when benefit-cost data are avau- 
able, they may have little influence on decisions to 
use technology-based training approaches, which 
are often made on entirely different grounds. Some- 
times the rationale for using training technology is 
for the training manager or corporation to appear to 
be on the "leading edge** and thus attract positive 
media attention. Another rationale is convenience 
(e.g., adopting CBT because the computer terminals 
are akeady in place).^'' On the other side, the 
potential long-term effectiveness may be overshad- 



owed by front-end hardware or courseware costs 
(e.g.,IVD). 

When cost-effectiveness evaluations of technology- 
based training are conducted, they often compare a 
subject taught via conventional classroom instruc- 
tion with the same subject delivered via technology. 
This is an oversimplification for three reasons. First, 
they may reflect the simplistic view of technology as 
hardware, and thus ignore variables such as the 
quality of the software or courseware or the skill of 
the instructor. Second, technology-based training 
usually requires a change in teaching strategy and 
media and often involves a shift in course content 
and approach as well as the delivery setting. Third, 
these comparative studies assume there is a simple 
dichotomy between classroom and technology- 
based instruction. But classrooms often use a range 
of technologies, and technology-based instruction 
may be delivered in a classroom setting. A typical 
training course involves several types of instruc- 
tional activities, some of which are more suited to 
the use of technology and some of which require 
lecture or discussion.^^ 

Yet thousands of comparative studies have been 
conducted, especially for CBT, IVD, and simulators. 
Despite any oversimplifications that may be inher- 
ent in the study design, the study conclusions have 
been corroborated with years of corporate, military, 
and government experience with t^chnolo^,^ -based 
training. 

Table 7-1 summarizes some of the potential 
benefits from various types of instructional technol- 
ogy. None of these will occur automatically; they 
require the ri^^t combination of instructional skills 
and courseware, design with training appropriate for 
the task being iearned. (Similarly, the potential 
disadvantages listed in the table depend on a wide 
range of variables.) Figure 7-4 illustrates ASTD's 
survey data on the cost-effectiveness of tliree 
training technologies. 

One of the most consistent findings about the 
cost-effectiveness of good technology-based in- 
struction is that training duration can be reduced 



**Cynthia A. Lombardo, "Do the Benefits of Training Justify the Costs?" Training &. Development Journal, voi. 43, No. 12. Dcccnabcr 1989. pp. 
60-64. 

«Ibid. 

5«Ibid. 

^Kcarslcy, op. cil., footnote 1. 
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Figure 7-4^6ported Cost-Effectiveness of 
Training %chnoIogy 
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SOURCE: Ba9«d on American Sod«ty for Training and Development 
survoy of 157 executives from Fortune 500 private wHh 
$500 mStion -i- in salee. 

AO-40 percent relative to traditional classroom 
lectures. This reduction appears to occur because of 
the design and delivery elements of technology- 
based training (adaptable to individual learning 
styles, self-paced, more private; sep boxes 7-L and 
7-M). This reduction in training thne translates to 
large cost savings in less time away &om the job and 
often lower travel costs. Organizations also can 
deliver m.ore training over a given period.^^ 

Itie best technology-based training also shows 
increased achievement in terms of test results, 
retention, and/or job performance (although the 
latter is difficult to measure). When coupled with 
computer-managed instruction, such training can 
provide automatic collection of data on student 
performance and help identify traimng problems. 
Moreover, many students report that they j5nd 
technology-based training more interesting and en- 
joyable than classroom lectures. Students also have 
bss fear of giving a wrong answ-sr than in a group 
situation. Because the coiurseware is delivered in the 
same way each time, its qudity is more consistent 
and reliable than classroom instruction. Fluctuations 
in the number of trainees and theii backgrounds can 
be accommodated more readily. In most cases, the 
training also is available when and where the 



employee needs it without waiting for travel or 
course scheduling. This also improves access for the 
disabled Finally, trainees can learn and practice 
more types of procedures without downtime or 
damage to real equipment, and without safety 
concerns on dangerous equipnient (see box 7-1).^ 

The ^propriateness of the training technology to 
the task being learned is an important element of 
effectiveness. Most training professionals agree that 
high-tech delivery systems are best suited to techni- 
cal skills. Teaching someone the series of steps in 
processing an insurance claim or assembling equip- 
ment is a good i^licatioii for CBT or IVD. Most 
trainers also agree that traditional settings such as 
classrooms and workshops arc needed for imparting 
interpersonal skills, management training, and cor- 
porate culture building. Yet high-tech systems are 
beginning to make inroads here also (sec box 7-F and 
the discussion of performance support systems, 
below), and their use probably will increase as 
artificial intelligence techniques make video simula- 
tions of personal interactions more realistic. The 
delivery setting also can influence technology effec- 
tiveness (see box 7-N). 

Most of the evidence about the cost-effectiveness 
of traiiung technology comes from the armed 
services. A recent Institute for Defense Analyses 
survey examined data from 100 studies on the 
cost-effectiveness of CBT, flight simulators, and 
maintenance simulators, with most studies showing 
that technology-based tndning saves time and re- 
sults in higher achievement^^ A survey of 3 1 studies 
of rVD training (15 military, 3 industrial, 13 higher 
education) concluded that IVD was more effective 
than conventional instruction in almost all cases. 
The more interactive features used, the more effec- 
tive the IVD training appeared to be (see box 1-C in 
ch. 1).^ 

Stromberg-Carlson, a Florida telecommunica- 
tions company, devised an IVD simulation of new 
telephone switching equipment it producer and 
compared the simulation with training on the actual 
equipment The IVD program was faster because 
more students could use it at any given time, and the 



«Ibid. 

^iJ. OrUnsly, **Thci Productivity of Training/* J. Zcidoer (cd.). Human Productivity Enhancement (New Yoric, NY: Pm^cr, 1986), voL L 
^J.D.?i ft dKT, "Report on the Potential of Intenictive Videodisc Technolosy for Defense Training and Education*' (Alexandria, VA: Institute for 
^ •"tfcnse Analyses. 1989). 
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Box 7-L — The Effectiveness of Interactive 
Videodisc in Training 

Although its use has grown slowly, IVD is 
becoming an increasingly common training tech- 
nology. Evaluations — when conducted — seem to 
be uniformly positive. Some examples are: 

• Goodyear Tire & Rubber compared a video- 
disc training program for mechanics on using 
an oscilloscope and multimeter with the same 
training via videotape or classroom. In actual 
job performance tests after training, the TVD 
approach produced the best results. Further- 
more, trainees indicated a preference for the 
IVD course. 

• McDonnell Aircraft Company in conjunction 
with Digital Equipment Corp. developed a 
videodisc training program for computer- 
aided design (CAD). The program cut training 
time for this course from 12 hours to less than 
8 hours for all trainees, decreased the cost per 
student hour, reduced teaching loads, and 
resulted in better retention of the material. 

• /FA/ conducted research at its Corporate Man- 
agement Development Center comparing three 
ways of using IVD (instnictor-lcd, small 
groups, and self-study) with classroom in- 
struction for an employee relations course. 
Learning gains scores and mastery levels in the 
rVD approaches were better than classroom 
instmction alone. 

» GTE of California compared IVD with class- 
room instruction in training technicians to 
troubleshoot a statewide data networic The 
rVD training was superior in retention and was 
well liked by the employees. 
SOURCE: Greg Kcarslcy, "Instnictional Technology and Worker 
Learnin^r Needs/* report prepared for the Office of 
Technology Assessment under contract L3-5615, 
February 1990. 



retention rate was higher because students had more 
access time.^^ 

INSTRUCTIONAL DESIGN 

Worker training's cost-effectiveness is always an 
issue. Some training fails to impart the appropriate 
skill for the job, misses some aspects of the skill, 



includes irrelevant information, or does not match 
ihe trainees* backgrounds and learning styles. This 
can mean ineffective training for a cost that is higher 
than necessary. To help traming become relevant, 
complete, lean, and suitable, a set of principles and 
procedures has been devised to guide instructional 
development. First devised in the niid-1950s, these 
principles have evolved with changes in adult 
learning theory, and now are used widely throughout 
industry, government, and the military. In recent 
years, these principles and procedures have become 
partially automated with computer programs for 
designing and authoring instruction. 



Adult Learning 

In 1973, Malcolm Knowles, then a professor at 
Boston University, argued that the traditional peda- 
gogical approach to teaching children is inappropri- 
ate for teaching adults in most situations.^ He 
introduced a new approach — termed andragogy — 
that was more flexible, participative, experience- 
based, and problem-centered.^ While it has been 
challenged on several grounds, andragogy's most 
important contribution probably is that it created a 
greater sensitivity to the needs and interests of the 
learner. 

Tbday, training developers use needs analysis 
(see discussion of instructional development, below) 
to determine the best approach to imparting a task. 
For some traming situations, pedagogical methods 
make the most sense — for extremely technical 
topics, for example, or for tasks that follow rigid 
performance steps, or for subjects entirely new to 
learners.^ 

At the same time, good training programs increas- 
ingly recognize the tremendous diversity among 
adults, including the wide range of ages, attitudes, 
educational backgrounds, learning styles, and in- 
structional goals and settings. For example, adults 
with the most formal schooling are more likely to 



*3Gcbcr, op. ciL, footnote 3. 

^Malcolm Knowles, The Adult Learner: A Neglected Species, (Houston, TX: Gulf Pub. Co., 1973). 

^^DalcFeusrand Beverly Gcbcr,"Uh-Oh. - ..SccondThoughtsabout Adult Learning TTicory/*7Vj/m*n^, vol. 25, No. 12, E 1988, pp. 3 1-39. 
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Box 7-M—A Comparison oflVD Delivery Settings 

Historically, research comparing group and individual learning for lectur<:i/lab has shown that the group settings 
are superior in promoting achievement and productivity. Studies tliat compared CBT using pairs and individuals 
found similar results. Only one such study has been performed with FVD. It compared group, paii^, and individual 
instruction on the same courseware, with the pairs yielding the highest acliicvcmer.t, followed by groups and then 
individuals. 

The predominant instruaional setting with IVD has been individual instructicm. Its major advantages inc!'-'de 
self-pacing to accommodate individual learning rates, knowlexlge levels, and training needs; and flexibility in 
scheduling and the physical setting. Using IVD in pairs also allows self-pacing (if the trainee pair was chosen 
properly), is only slightly less flexible in scheduling, plus it cuts collective learning time in half, facilitates learning 
through discussion, and builds rapport among trainees, which can encourage net workmg between departments and 
can resolve multicultural differences. Larger gr^^up instructional settings for IVD are gaining popularity. They 
provide: an opportunity to tailor generic courseware to acompany's needs, in that the instructorcan add to or modify 
the rVT) to create discussions or skip sections; the dynamics of group interaction and debate; the popularity of group 
socialization (e.g., coffee breaks); and, in some cases, more cost-effective training. However, schedulmg becomes 
less flexible, self-pacing usually is sacrificed, and there is more fear of giving wrong answers. 

Each training situation will be different, however. Companies need to condua trials with different delivery 
settings to determine which is best for their training needs. The advantages of paired or group leamu) j may be 
insufficient to overcome the costs of multiple training stations or scheduling coirflias. 

SOURCES: Richard P. Loolcalch, "Options for Intcracuvc Video/* Training <Sc Development Journatt December, 1989; J. Vadas, paper 
presented at Sixth CoDference on Interactive Videodisc in Education and Ttainin^. 



feel comfoi, m structured classes and lectures.^'' 
Many trainees do not want to examine options and 
decide for theniselves how to perform a task; they 
may consider it a waste of time when the instmctor 
could tell them what to do and they could get back 
to work a::d do it. Similarly, some adults enjoy 
andragogical activities such as group rok playing, 
while others find it silly or are intimidated by tlie 
situation. Finally, some people learn best by listen- 
ing, some through group discussion, some by 
reading, others through visual cues, and still others 
through experiencing and practicing. 

Adult learning theory has stimulated much debate 
over the last 20 years. Yet there is little basic 
research or evaluation of different approaches to 
applying die research in traiuing. Despite the enormous 
sums spent on education and training, and despite 
the shortcomings evident in both systems, applied 
learning research has never been well supported 
except by DoD. Much of the current focus is on how 
to fix schooling. Yet the rapid pace of change in 
technology and work means what people need to 
learn is in constant flux. To promote more flexible 



and effective icg'xning, more research on adult 
learning and how the results of that research can best 
be applied in the worlq)lace is needed.^^ 

There are several different areas that need further 
exploration. For example, more research is needed 
about the different combinations of learnLig ap- 
proaches most likely to help people learn on the job 
(e.g., ways to combine formsd and informal instruc- 
tion, the roles of co-worker guidance and repeated 
practice). The apprenticeship model, for example, 
can promote flexible, powerful reasoning that trans- 
fers to other situations. Embedded training systems 
can be designed that take advantage of equipment 
operators' intuitive skills while helping them de- 
velop a deeper understands . of the processes 
involved.^ Performance support systems have the 
potential to provide structxu'ed on-the-job training in 
a wide range of situations. 

Instructional Systems Development'^^ 

Based on the current imderstanding of adult 
learning, a model or procedure for instructional 
systems development (ISD) has evolved that can 



<"n)id. 

^'Instimtc for Research on Learning, op. cit., footnote 50. 

65lbid. 

Q '''Unless otherwise notcd» the material m this secuon IS drawn from Michael DcBl^^ Traming Seminar, Alexandria, Virginia, November 



49, and Eagle Technology, Inc., personal communication to OTA. 
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contribute to more effective training. The five basic 
stages of the ISD process are: analysis, design, 
development, implemeiitation, and evaluation (see 
figure 7-1). This model is now followed in the 
military, by many large corporations' training de- 
partments, and by many designers of custom training 
programs. Instructional systems development also is 
offered as a degree program or included in the 
human resource development curriculum at some 
universities (the ASTD database shows 2 xmdergrad- 
uate ISD degree progran*is, 27 masters' programs, 13 
PhD, and 8 certificates)- However, many human 
resource development personnel or subject matter 
experts assigned training responsibilities have not 
been exposed to ISD. Also, ISD principles rarely 
enter into training decisions made in a crisis 
management atmosphere (as many such decisions 
are), or in informal on-the-job training (the kind 
most workers receive). Moreover, while ISD can 
save money in the long run, the upfront costs can be 
<;onsiderable. 

The first stage of ISD, analysis, helps corporate 
trainers (and managers) define training needs more 
precisely (or determine whether training is the 
appropriate solution to the problem) by describing 
the tasks or skills to be imparted and eveloping a 
trainee profile. This analysis contributes to the 
overall design of the training project, including the 
medium (e.g., lecture, videotape, computer, IVD) 
most appropriate for the training. The design deci- 
sions are then developed into a combination of 
courseware and hardware (or a decision to purchase 
off-the-.«3helf courseware). 

In Iheoiy, before full-scale implementation, ISD 
also iicludes some field testing — formative eval- 
uation — of the behavior of people using the training 
package. Revisions can tlien be made before the 
finished product is produced for the training site. 
Ideally, the training program also is evaluated (and. 
revised as needed) after implementation to deter- 
mine how well the training transfers to employee 
performance, both at tb^ end of training and on the 
job. In practice, howe jr, few companies devote 
substantial efforts to evaluation. 

Depending on the type of training package being 
prepared and the resources available, ISD may 
involve a team of experts or one or two people. For 
an involved IVD simulation, a team might include 
instructional designers, subject matter experts, com- 

O jogrammers or video producers, and writers. 

ERJC 



On the other hand, a simple CBT package (e.g., how 
to fill out a corporation's forms) now can be 
produced by training personnel well-versed in ISD 
principles working with instructional design tools, 
resource discs, and a good authoring system. 

There are several issues surrounding the ISD 
process. First, many corporate trainers are adminis- 
trators, not designers. Tliey ma^ fail to determine 
w};ether off-the-shelf courseware was developed 
:^uowing ISD principles before they purchase it. 
Next, developmv^nt of a good, comprehensive train- 
ing prog^im can cost hundreds to thousands of 
dollars. Task analysis, trainee profiles, and evalua- 
tion are especially costly, and companies often 
bypass or abbreviate them in order to save money. 
Yet these are key steps in the production of good 
training materials. 

Establishing the medium also is critical for quality 
and cost considerations. A well-designed videotape 
or lecture (with supporting visuals or otiier tools) 
may be all that is really needed to impart the 
infomiation, but translating tiiat information to a 
computer program might save trainee time away 
from the worksite. On the other hand, the computer 
program might cost too much more to develop and 
implement. Some companies have chosen CBT or 
IVD as the medium because it is the leading edge 
without considering whetlier the medium is appro- 
priate to, or its rost justified by, the task. They 
frequenfly are dissatisfied with the training results. 

Automating Instructional Development 

Training programs are generally hand-crafted and 
relatively labor intensive. Until recentiy, quality of 
the programs was almost entirely dependent on the 
developers' skill and experience. Now, however, 
software tools are becoming available to aid in 
training design. These include both instructional 
design and authoring tools. 

These tools can facilitate the development and 
implen^^ntation of cost-effective training materials. 
The tools promise to be a major area of research and 
commercial activity within the next 5-10 years. 
Authoring systems already are established as an 
importan. category of software tools for training 
departments. Work on automated instructional de- 
velopment systems that cover all aspects of analysis, 
design, and evaluation is in its nascency. The 
application of expert systems to instructional devel- 



Chapter 7— Training Technology ♦ 215 



opment also is at an early stage but is likely to catch 
on quickly. 

The overall effect of these tools will be to make it 
easier and faster to develop cost-effective training 
programs. Less expertise (either ISD, computer 
programming, and/or subject-matter) will be needed 
to create high quality training materials. 

Instructional Design Tools 

Instructional design tools are software packages 
that help designers in the analysis, design, and early 
development stages of ISD — everything up to au- 
thoring. The software also may provide project 
management capabilities for the ISD process. These 
automated instructional development systems are 
new (only a few are available commercially) and it 
is d'ificult to generalize about their features. Be- 
cause many of them were developed for military 
projects, they often are linked to military design 
specifications afid integrated logistics support re- 
quirements.''^ The key parameters to look for in such 
a system include the amount and type of built-in 
expertise, whether a system is advisory or opera- 
tional, the skill needed to use it, the nunAer of tasks 
it performs, the types of training technology it 
supports, its flexibility, ar.d ihe hardware platfonn it 
requires.*^ 

The amount and type of expertise built into the 
software ranges from basic online help systems to 
elaborate programs using artificial intelligence. 
How much expertise is required depends on the type 
of training package being \?eveloped and on the 
designer's skill. Some softwai'e includes a variable 
amount of expertise that can be accessed (turned up 
01 down) as needed. Software may be targeted either 
to ISD experts or subject matter expeils. Some 
packages are advisory only; they provide chvu:klists, 
flowcharts, templates, and other job aids for the 
designer. Others actually do the production based on 
the data entered (e.g., they perform the task, analy- 
sis). The number of tasks the software pe: forms also 
varies. Some programs do only one step, some do 
several. Those that include the entire process are still 
in the development stage. The software may be 



generic, in that it applies to all types of training 
technology, or it may be specific to CBT, IVD or 
large machine simulators (ships, planes, tanks). 
Finally, they may nm on ^^nyihing from a PC to a 
large in'tinframe.*^ 

Instructional design took have the potential to 
improve the productivity of training developers in 
many ways. By automating mechanical tasks such as 
sorting information or drawing charts, developers 
save consiArable time. Easily accessible databases 
also speed up the development process. As job aids, 
such tools can compensate for a developer*s lack of 
either ISD or subject matter expertise and can help 
maintain consistency in the quality of training 
programs. Combined with project management soft- 
ware and electronic mail, these tools can improve 
project tracking.'''^ 

To date, however, most of these systems were 
designed as part of research projects to investigate 
how automated tools could improve the quality or 
efficiency of training development. The research 
merely demonstrated that woriring systems can be 
built. No studies have been done yet that compare 
training packages developed with ii^structional de- 
sign tools with those prepared manually, either in 
terms of quality or time/cost savings. Moreov^j, 
development of these tools has been on a path 
separate from the development of authoring sys- 
tems, which focus primarily on CBT and IVD. The 
front-end results of instructional design tools do not 
yet feed directly into scripting and authoring.''^ 

A special category of instructional design tools is 
available for expert systems and intelligent tutors. 
Indeed, one of the more important applications of 
expert systems in training may be to provide 
intelligent job aids for instructional system design. 
Some programs provide **shells*' for the creation of 
expert systems or intelligent tutors. These shells are 
prewritten programs that help a designer develop an 
expert system/tutor without programming pjdtls. As 
with other design tools, the system suggests organiz- 
ational or teaching strategies and/or makes recom- 
mendations about design approaches based on the 



7*KcanIcy, op. cit, footnote 1. 

72Virgima Andcreod, **An Overview of Software Tbols 'Ji Instnictional Design,** paper prtsentcd at 8th conference on Interactive Instruction 
Delivery, Orlaudo, FL, Fcbnury 1990. 

73lbi(J. 

^<Ibid, and Kcarslcy. opxit, footnote 1. 
^^Kearslcy, op. cit. footnote 1. 
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content information provided. They also may fo- 
vide advice about evaluation and course administra- 

Expert system/tutor shells also face the general 
problem of the current lack of knowledge about how 
to design effective training materials. Also, there 
have not yet been any comparative evaluation 
studies. Conceptually, such shells are easier to 
construct than ISD tools because all the designer 
needs is several experts who can consistently 
perform a task with good results.'^'' However, trans- 
lating that knowledge into rules and programming it 
may still be difficult and time consuming. 

Authoring Tools 

Authoring tools use high-level language program- 
ming to create interactive computer-base<^ course- 
w^e (either CBT or IVD). Authoring languages are 
either standard computer languages (e.g., BASIC, C) 
or a language designed for creating instructional 
material; they require skill in programming. Author- 
ing systems arc programs that help people write 
other programs. The systems allow an instructional 
designer or subject matter expert with no program- 
ming background to create computer-based course- 
ware.''^ 

Authoring systems followed quickly on the heels 
of the PC. In 1985, there were aroiind 12 authoring 
systems; the number expanded to over 100 and then 
shrank to around 80 today .''^ Most of them support 
interactive video and provide computer-managed 
instruction. For some of the more popular systems, 
there are also user groups and consultants available 
for training or contractual development. Several 
firms are now adapting authoring systems for digital 
videodisc (see discussion of future technologies).^^ 

Authoring systems vary widely in their sophisti- 
cation and capabilities. Most present menus that 
allow the developer to choose input from a variety of 
sources (databases and resource discs of video, 
audio, and computer graphics), specify types of 



interactivity, select features such as windows and 
overlays, and choose presentation styles (such as 
video wipes or other transitions). Once these are 
specified, the system automatically generates a 
program that should be bug-free. Eliminating the 
need for programming and debugging can reduce 
development time substantially.^^ Authoring sys- 
tems do vary in their flexibility — the extent to which 
the user can shape the process. Menu-driven systems 
often are easy to use and learn, but they can restrict 
flexibility. Others are transparent in the sense that a 
programmer can change code.^^ 

Authoring systems have evolved to the point that 
programming is no longer a major consideration in 
the development of computer-based instructional 
materials (other than which system to use). How- 
ever, knowledge of ISD principles usually is still 
necessary. Unless they are trained in the design of 
interactive instruction, most training developers do 
not have a clue which options to select to make 
effective training materials. Eventually, automated 
instractional design tools will increase productivity 
in this area, but the developer's skill will still be 
critical. Another problem is tlie lack of hardware 
standards for operating systems and for peripherals 
such as videod.. . players, so that authoring software 
would work with all types of devices. Standards for 
interfaces (e.g., CD-ROM drives) also are needed.^^ 

FUTURE TRENDS FOR 
TRAINING TECHNOLOGIES 

The rate of increase in the adoption of technology- 
based training is accelerating. By 1993, 93 percent 
of the executives from large firms polled by ASTD 
project "some** or ''substantial CBT applications, 
with substantial use more than doubling over 3 
years, from a current 12 percent to more than 29 
percent (see figure 7-5). IVD applications are 
projected to increase to 71 percent use, with 
substantial use growing from 7 percent in 1989 to !5 



'*CIay Cm, "Expat Systems: Whac Do They Mean forTrainiug?" Training, vol. 26, ^'o. 12, December 1989. pp. 41-48. 

T^Kcarslcy, op. cil^ footnote 1. 

^Ibid. 

'^CETT Systems, Inc., personal commumcaiion to OTA. 

«**'A\iihoriiig System Now Available for DVI Technology," Intd Interactivities, vol, 1. No. 3, winter 1989, p. 1. 
•*Kcarsley, op. cit., footnote 1. 

^'Pinnacle Courseware Inc., personal communication to OTA, 
wrpXT Systems. Inc., personal communication to OTA. 
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Figure 7-5— Froiected Usa of Training Technology, 
1990-92 
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percent in 1992. The executives project teleconfer- 
encing to increase to 54 percent by 1992. 

At IBM, technology was used to deliver no more 
than 5 percent of the company's education in the 
early 1980s. At the beginning of 1990, training 
technology use had increased to 30 percent More- 
over, IBM adop td technological deUvery media at 
a n^uch faster rate from 1985 to 1990 than during 
1980-85. IBM projects that by the end of the 1990s 
about W) percent of the company's training will be 
delivered outside the traditions ^ classroom using 
some fonm of technology. Noi ixcm Telecom Inc. 
also is moving rapidly toward technology-based 
training. Although 90 percent of its training still 
takes place in classrooms, as recently as 5 years ago 
that figure was 100 percent The corporate training 
director projects that the rate of shift will increase 
rapidly, with ultimate plans to move toward the 
performance support system concept (see below).^ 

Several factors. e3q)lain the more rapid shift 
toward technology-based training. First is hardware 
and software maturity and the availability and lower 
cost of oflf-the-shclf programs. An installed base of 
training technology platforms (e.g., computer termi- 
nals, satellite dishes, VCRs) makes it difficult not to 
use technology-based training. The entry of more 
con^utcr-literate students into the worlq)lace also 
will spur the growth of technology-based traming. 



Finally, the limitations of most classroom traivung in 
tains of retention and transfer to job performance 
will lead managers to be more open to technology- 
based approaches.^ 

Many technological advances that are or could be 
available in the near future could spur this shift and 
greatly affect worker training of all types. Almost all 
of the advances use hardware, software, and con- 
cepts that exist now but are nol yet used for 
instructional purposes or that will be used in 
radically new ways. Advances in storage, speed, and 
periphwals will make computers much more acces- 
sible for training. Software improvements will result 
in improved courseware. Electronic classrooms and 
digital networks will make multimedia training 
available anjrwhere at any tin>e. Longer term ad- 
vances will radically alter the way people interact 
with computers and provide an entirely ne^v enviion- 
ment for simulations. 

These changes will allow more learning on 
demand — usually at the normal workstation but 
increasingly in the field or athomo--as well as more 
training that is controlled by the learner, more 
embedded training, and multimedia training that is 
responsive to the individual trainee's learning style 
and pace. In the long term, these developments also 
could profoundly change the way many people work 
(e.g., by eliminating the need for a Gxed or regular 
worksite in service industries) as well as the way 
they learn. Training would become even more 
integral to work and not separate from it. 

Computer Technology 

Advances in coir^uter technology should greatly 
increase its utility for training. Options cturently 
requiring a host of equipment may be incorporated 
in one unit lliis integration will facilitate embedded 
training and performance support systems. Low- 
cost, easily usable optical character readers will 
increase access to information resources, particu- 
larly in rapidly developing fields. The storage 
capacity of fiitmc PCs will be enormous based on 
some form of optical disk such as erasable CD- 
ROM. Cellular modems will allow users access to 
electronic message systems and online databases 
without the need for a phone jack. An integral fax 
will provide hard copy. Built-in television recqption 



**Gcber, op. dt. footao(e 3. 
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will give access to broadcast services.^ Voice 
synthesis will allow access for the disabled and 
reading deficient and wiil enable workers of all .ypcs 
to receive instructions without taking their eyes 
away from their work. Over the longer term, speech 
recognition could reduce the time and effort needed 
to Icam to operate complex machines or software 
systenis, and enable anyone to generate multimedia 
programs without a keyboard, mouse, or touch- 
screen.^' Voice recognition systems already arc used 
in data collection to enable personnel net trained in 
computers to work effectively in u computerized 
enviromnent. In automobile quality control, for 
example, voia^ recognition ha^ proven faster than 
manual data input, and allows the inspector's hands 
to remain free for tactile tasks (e.g., feclmg paint 
scratches).^^ 

The evolution of personal computers has a num- 
ber of implications for training. First, the projected 
increase in the use of computers in tlie workplace 
and at home will make it unnecessary to buy them 
specifically for training (except for electronic class- 
rooms). The increasing portability of computers will 
facilitate embedded training, performance support 
systems, and just^in- time training — putting the means 
to pull information into the workplace at the time 
and in the form it is needed. With the evolution of 
multimedia workstations, computer and videodisc 
training will accommodate individual learning 
styles more easily. 

Even though personal workstations will eliminate 
many of the cuirent problems associated with CBT 
hardware, there will still be compatibility and 
quality issues. Various operating systems will have 
differing capabilities and will run only particular 
types of courseware. Some displays will look better 
than others, some machines will access/display 
information more quickly, some machines will 
sound belter than others. This range in performance 
characteristics usually will be determined by price, 
andacc:iss to the most advanced CBT vill be limited 
by the training budget. 



Softy^are 

Software developments that are especially prom- 
ising for training include hypertext and hypermedia 
systems that enable the construction and use of 
relfitional databases, and applications of artificial 
intelligence to learning. Automation of instructional 
systems design and improved authoring systems 
(discussed above) also show great promise. 

Hypermedia 

Hypertext or hypermedia (if it*s multimedia) is 
the term for a new method for orgaiuzing online 
databases that allows users to pursue connections 
among different items of information, rather than 
being confined by a hierarchical structure such as a 
menu system. The authors link information (docu- 
ments, graphics, or audio or video sequences), create 
paths through a body of related material, annotate 
existing texts, and create notes that pomt readers to 
either bibliographic daia or another referenced text. 
Users also can make notes and add aimotations or 
create their own links and paths. Systems that 
support multiple users allow researchers, instmctors, 
and learners to communicate and collaborate within 
the context of a database.^^ 

Emerging h> permcdia systems will mclude more 
sophisticated navigational tools. These might show 
what links a reader followed to get to a document, 
wliich would facilitate incorporation of an mtelli- 
gent tutor or computer-managed instmction systen 
Filtering would allow "<;ers to bypass links and 
concentrate only on thosi of particular interest. 
Alternatively, hot links would force the user down a 
particular path.^ 

Hypermedia presents a new paradigm for sharing 
information in an mtegrated fashion. Once instruc- 
tional designers become familiar with its capabili- 
ties, hypermedia is likely to have wide-ranging 
impacts on courseware. To date, most instructional 
uses have been in education, but hypertext and 
hypermedia are begiimmg to be apphed to embed- 
ded traming and performance support systems. They 
will be less useful in applications where the task to 



'^Keanlcy, op. cit., footnote I. 
^KurlAod, op. ctU footnote 13 

Wjohn Martin, "Speak Up for Quality." Manufacturing Engineering, vol. 103. No. 10, October 19S9. pp. 67-68. 

•Nicole Yankelovicb ct al -Issues m Dcsignmg a Hypcnnodia IXjcument System." Sucann Ambron and Knv - loopcr ^c<ts.), Inieracnvc 
Multimedia (Redmond, WA: Microsoft Press. 1988). 
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be learned is highly structured and needs to be 
learned quickly.^' 

Artificial Intelligence 

Research has been conducted for many years on 
the application ot artificial intelligence (AI) tech- 
niques to instructional materia^ design. AI typically 
focuses either on intelligent tutors or expert systems. 
Intelligent tutors are computer-based instruction 
programs with a large amount of background infor- 
mation. They include associative networks, the 
capability to draw inferences from programmed 
rules, and the ability to build models of students' 
behavior based on their interaction with the program 
in order to diagnose misconceptions and assess 
learning. Intelligent tutors and have the potential in 
time to provide much more effective leaniuig 
tools.^ 

Expen systems ure programs that incorporate the 
rules, facts, concepts, procedures, calculations, and 
rule.s of thumb used by experts in a field. This 
knowledge base is tlien applied to generate conclu- 
sions about Uie learner's input (see box 7-N). Expert 
systems also can ask questions about an equipment 
malfunction and diagnose the problem. In real-time 
systems (e.g., in manufacturing or military settings), 
data come from sensors rather than answers to 
questions. When applied to training, expert systems 
can be used to help sm lents understand the factors 
involved in making decisions or judgments. Alterna- 
tively, expert systf,ms can be used as sophisticated 
job aids tliat reduce >i eliminate the need for training 
on a specific task.^^ 

Few intelligent tutors have actually been used in 
training. Developing tutors takes an enormous 
amount of time and expertise in artificial intelli- 
gence. Despite the amount of research in this area 
(mostly funded by DoD), there are many fundamen- 
tal issues in ac'ult learning ana cognitive theory that 
need to be resolved before it is clear how to ,'!esign 
intelligent tutors that really work.^'* 



5»Kcar$!cy, op.ciu footnote 1. 

»Ibid. 

Wlbid. 

«n>id. 

^^bcr, op. cit.. footnote 3. 

i«n)td, 

»Ibid. 
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In contrast, expert systems are much faster to 
develop and do not require AI experience to use. The 
current generation of authoring tools for building 
expert system^ is relatively easy to use and inexpen- 
sive. Instructors could even have trainees develop 
simple expert systems to help them learn a subject 
while producing a job aid th**t will carT> . ver mto ilie 
work envirormient.^^ 

Performance Support Systems 

A performance support system is an advanced 
type of computerized job aid. It has more informa- 
tion available than CBT, and the user controls access 
to ihe learning or information rather than the 
machine.^^ Indeed, performance support systems 
provide stnrctured on-tb^^-job training that could 
substitute for some kinds of formal training. 

Perfonnance support systems (PSS) are a new 
concept and few exist; thus generalizations are 
difficult. Examples are provided below to illustrate 
some of the features and uses to date. A PSS might 
incorporate any ccmbuiation of text, graphics, audio, 
still video, applications software to perfonm specific 
job tasks, databases, expert systems, interactive 
training programs, assessment system.*;-, and fe^- 
back and monitoring systems. Widi the development 
of digital technology, fui]-motion video also will be 
possible.^' 

Two major recent developments have promoted 
performance support systems. First, storage technol- 
ogy for PCs and portables has advanced. Second, 
irmovations such as hypermedia gave rise to the 
crucial underpinning of a PSS — the relational data- 
base which ties all oif the above elements together .^^ 

Tbday, a PSS often is not initiated by the trainmg 
department. It might begui in customer service, with 
a need for a relational database that makes large 
amounts of information easily accessible to tele- 
phone customer service representatives. The same 
information is then found valuable in sales, and 
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Box 7'N—The Flight Plan Critic 

The Flight Plan Critic is an instructional expert system developed jointly by WICAT Systems, the Univeisily 
of North Dakota, and Northwest Airlines to help aviation students learn how to plan a cross-country flight The 
Flight Plan Critic was developed using the authoring system linked to 0PS5 — ^an expert ji_ stem development 
language — ^and runs on a WICAT work station. It represents one of the first instructional expert systems to be used 
in a real training setting with a commercially avail^le CBT system. 

The student begins by developing a flight plan using a variety of information about the aircraf: and its load, 
maps, and weather conditions. All the students' steps used in calculations and decisions are recorded. When the 
student completes the flight plan and "files" it, the plan is analyzed by an expert system for correctness. If mistakes 
are found, the expert system diagnoses the source of the error and provides feedback to the student including 
prescriptions for improving performance. 

Development of The Flight Plan Critic presented several CBT design challenges. Extracting enough 
information from student responses to diagnose problems was difficult and required the adoption of a "mixed 
initiative' ' approach in which the expert system would present its advice but let the student decide what to do with 
it. Detemuning when to give feedback and what kind also presented design problems. These stem from the 
inadequacies in our * .Tent understanding of how learning occurs. 

The Flight Plan Critic is now being tested with aviation students and fine-timed based on the test ds. It 
demonstrates that existing authoring tools can be extended to accommodate expert system and intelligent xuioi 
capabilities. It also illustrates that development of new forms of interactive instruction will require substantial 
research about learning and teaching. 

SOURCE: Andrew S. Gibbons. * *Thc Expert FUght Plan Critic, paper presented at 1 1th Conference on Interactive Videodisc in Education and 
Training. Arlington, VA, August 1989. 



adapted for use there. Later, more elements, includ- 
ing training modules, may be added to the system.^ 

A PSS (called **The Source'') was developed for 
Prime Computer to put all the information needed by 
field personnel in one accessible place. The field 
personnel had entire bookcases full of data about the 
company's products, its customers and how they use 
the products (e.g., for computer-aided design), and 
its competitors' products. In addition. Prime had the 
usual training retention problems among their field 
personnel. Its PSS now provides most of this 
information on a portable computer that is net- 
worked to a mainframe for access to spreadsheets 
(allowing comparison of alternatives), the most 
recent cost data, and new product information. The 
PSS also includes job aids such as tables comparing 
Prime products with (heir competitors'.*^ 

Ford Motor Co. is " oducing a PSS called the 
Worldwide Engineering jjelease System. The main- 
frame CBT system, which cost $77 million to 
develop and implement and was translated into five 
languages, lists 400,000 automotive parts and more 



than 300 million pieces of data about them. It 
contains information useful to engineers about every 
part used in Ford products worldwide, including a 
part's engineering history, how long it has been 
u&^d, its metallurgical makeup, and any current 
information about the part. For example, if a part 
isn't fitting into a bracket, the engineer can tap into 
the system to find out if any other plants have had 
similar problems and how they might have solved 
them, liie system includes 25,000 training screens 
about parts, 1,600 simulations, and 1,500 assess- 
ment exercises. It also includes training on how to 
use the system.^^^ 

Another PSS was developed to assist insurance 
underwriters analyze risk. Risk analysis can take one 
of a number of approaches, and e^ch underwriter is 
different. Thus, the sponsoring company felt that 
underwriters would resist an expert system that used 
one approach and made a decision. The company 
also felt that such a system would inhibit lean* jig. 
Finally, a leamer-controllcd system was needed to 
address different experience levels and learning 



»Ibid. 

»«>Bany J Raybould. "Building a Pcrfonnancc Support System. Comparing Alternate Development Platforms/* paper presented at 8lh conference 
on Interactive Instruction Delivery, Orlando, FL, February 1990. 
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styles — to incorporate text, graphics, pictures, and 
sound. The relational database structure of a PSS 
filled diese requirements.^^ 

A final example is a PSS developed for Codex 
Corp. as a prerequisite for technical training. In 
essence, the PSS provides new hires with an 
introduction to their work environment by simulat- 
ing a commimications management job. It simulates 
the floor plan (complete with furniture and equip- 
ment) as well as the co-workers (animated conputer 
graphics with audio). Databases provide information 
about the workplace (e.g., co-workers' oackgrounds). 
Moving among rooms and selecting objects provide 
entry and exit points to the subject matter databases. 
Faniiliar office imagery (e.g., to-do lists, calendars, 
telephones) helps new hires get started. Opportuni- 
ties to interact with colleagues and to get feedback 
from a mentor help trainees respond to increasingly 
complex challenges posed by the boss.^^^ 

Although technological developments -^-^^e per- 
formance support systems feasible, technology alone 
will not promote their use, as it did with CBT. A PSS 
is dijBRcult and costly to develop. Because the PSS is 
a new concept, decisions related to hardware and 
software are still experimental. An organization has 
to have a strong need to try something so different 
from normal training methods. One factor promot- 
ing PSS use (^long with embedded training) is the 
frequent inability of converdonal training to transfer 
to the job. In addition, a PSS can accommodate 
reams of information that can be updated easily and 
quickly. These systems also can adapt readily to 
different learning and working styles. 

Digital Videodisc 

Digital videodisc gets around the space limita- 
tions of analog systems. In general, the higher the 
quality of the audio or video reproduction, the more 
space it takes on a disc. A normal CD-ROM, for 
example, can store about 325,000 pages of text, or 72 



i>iinutes of CD-quality audio, or fewer than 500 
high-resolution still images, or 30 seconds of full 
motion video.^^ Moreover, it would normally take 
over an hour for a PC to play back the 30 seconds of 
motion video from a CD-ROM. Compressing and 
digitizing the audio and video greatly expand 
CD-ROM storage and speed up the PC interaction. 
Digital encoding allows simpler delivery systems 
(with a single monitor handling digital text, graph- 
ics, images, video, and audio all played back from a 
single optical disk). Digital encoding also offers fine 
control of the contents and of each frame.^^^ 

Two forms of digital videodisc are being intro- 
duced — digital video interactive (DVI) and compact 
disc-interactive (CD-I). DVI uses an BM PC/AT 
type platform with three custom boards and accom- 
panying driver software, audio amplifier and speak- 
ers, and standard CD-ROM drive.^^ DVI eventually 
will compete directly with analog videodisc in 
training and education applications. IBM and Intel 
are '^^Uaborating to develop and market DVI for 
IBM PS/2 line of PCs based on its micro-channel 
architecture. Both are sponsoring the development 
of several authoring systems. Moreover, they are 
establishing a joint technology center in Princetua, 
New Jersey to facilitate DVI acceptance, solicit 
customer requirements, disseminate technology in- 
formation, and support application development.^^ 

CD-I also will use CDs thtt store video images, 
audio, text, graphics, and data plus the software *o 
support interactive use.^^^ However, CD-I is being 
developed primarily for the consumer market. It is a 
packaged system, with its own unique hardware 
(player) that is hooked up to TV monitors and stereo 
systems, and has a UNIX-like operating system. 

Digital videodisc provides all of the same poten- 
tial advantages of analog in training applications, 
plus greater storage capacity. Because of its ability 
to integrate media, digital video has great potential 
in simulations. For ex..mple, split-screen capabili- 



^^Ann Farley. ' 'Tbc Individual Performance Accelerator. A Dcmonstrauon^'" paper presented at 8th conference on Interactive Instruction Delivery, 
Orlando, FL. February 1990. 

^WMadeleme Butler, "An ExpcncnUal Model for Learning Using Interactive Multimedia," p^cr presented at 1 1th Conference on Interactive 
Videodisc in Education and Training, Arlington, VA, August, 1989. 

*WG. David Ripley, "DVI— A Digital Multimedia Technology," Communications 'ihcACht, vol. 32, No. 7, July 1989, pp. 811-822. 

J^Edward A. Fox, "The Coming Rcvoiuuoti in IntcracUve Digital Video/* Comi. ^mcations of the ACM, vol. 32, No. 7, July 1989, pp. 794-801. 

*^DcveIopmcn«of DVI began in 1983 a: RCA's David Samoff Research Center m Pnnccton, NJ. In 1988, Intel acquired the technology from General 
Electric, RCA's paant company. 

*07Kaitn A. Frcnkei, "The Next Gcncrauon of Interacuve Technologies/* Communications of the ACM, vol. 32, No. 7, July 1989, pp. 872-881. 
'^GD-I wasmvcntco m thetmd- to latc-1 980s ihroughacoUaborauonamong N. V.Philips (aNeihcrlands company;, Sony Corp., and Micro ware Corp. 
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ies allow users to compare images selectively, 
either still or in motion. High-quality graphics can 
be combined with video for a trainee to display, for 
example, a cut-away schematic of a piece of 
machinery on one part of the screen, examine and 
manipulate a model of the machinery on another 
part, while hearing an explanation of the machin- 
ery's operation or repair. The trainee can also access 
other windows to get textual information on parts 
availability, different model niunbers. and costs. 
High-speed animation can be used to simulate 
environments where it is impossible to film.^^ 

Several of the test applications of DVI are in 
trdhmg. Applied-Optical Media and duPont are 
developing a tmck driver safety simulator. It is 
installed in a full-size truck cab (the whole unit can 
be moved with a forklift) in which all driver 
functions are simulated, with a DVI display provid- 
ing views of 12 safety scenarios for the front 
windshield and both rear view mirrors. First a larger 
wide-angle view is f!»jcompressed, the portion of the 
view corresponding to the truck's current lane 
position is selected, and then the view is skewed to 
keep the distant horizon relatively fixed. This last 
step results in smooth, real-time lane changes, :md is 
an example of the flexibility of digital video. 
Bethlehem Steel and Lehigh University are develop- 
ing a casting simulator, Arthur Andersen is using 
DVI for manufacturing process analysis, and Carne- 
gie Mellon has a worIq)lace simulation for entry- 
level trainees.^^^ 

Because military training makes extensive use of 
simulation, digital videodisc may find a potentially 
large market there. One company is developing a 
DVI application for submarine maintenance train- 
ing; another firm is developing an air defense 
program in which the operator identifies and tracks 
targets through actual terrain; a third is working on 
weapon maintenance training. (See report appendix 
for further discussion of simulation in the mili- 
tary.yii 



However, digital videodisc still faces difficult 
technical problems. The cost of compression is high, 
special hardware and software are required, and 
efficient tools and environments for authoring and 
editing are still nascent.^ Thus, digital ^adeodisc 
probably will not supplant analog for at least 5 years 
and probably longer.^ 

Electronic Classrooms 

While the availability of personal workstations 
and the extensive use of networks will make 
self-study and distance learning very common, a lot 
of training still will be classroom based for social 
interaction. Mcny future classrooms will have video 
projection capaoility, large monitors for PC projec- 
tion, sound-activated cameras for remote interac- 
tion, and transponders to record learner responses. 
Instructors will show multimedia materials, access 
online databases, participate in teleconferences and 
videoconferences, and display real-time learning 
results. 

Such electronic classrooms and meeting rooms 
already are being installed at some corporate learn- 
ing centers and imiversities. IBM's Management 
Development Center at Armonk, New York, has 10 
advanced technology classrooms in which the in- 
structor uses a PC to control all audio and visual 
devices in the room including videotape, videodisc, 
slides, computer display, and lights. Each student 
has a keypad to respond to questions. The instructor 
and class can immediately see a display of the 
tabulated results of the class resoonsec.^^"* IBM 
found that students retain 83 percenj of the. informa- 
tion presented in the electronic classroom compared 
with 68 percent retention in traditio7ial classroom 
training.^^^ 

In another concept, every learning station would 
r ve networked multimedia PCs, with the instructor 
controlling the displays. Introductory material could 
be presented to the entire cla'^s, and then students 
could proceed at their own pace. Feedback on 
student progress, aided by intelligent tutoring sys- 



*05RipIcy, op. cit., footnote 104. 

"^bid; sec also Sandra Morris, "Digital Video Interactive Technology Application Sample/' paper presented at Uth Conference on Interactive 
Videodisc in Education and Traio'ng, Arlington, VA, August 1989. 
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tems, would enable the instructor to identify individ- 
ual learning problems and display remedial materi- 
als.ii^ 

The more widespread use of PCs by instructors 
reinforces the trend toward electronic classrooms. If 
instructors become accustomed to preparing training 
materials on the PC (e.g., presentation slides, other 
graphics, multimedia programs), they will want to 
have a computer in the classroom to make use of the 
software. Similarly, computers in the classroom will 
promote their use in class preparation.^^'' 

Electronic classrooms are more expensive to 
build tb?n conventional ones, however, and are 
beyond the reach of ail but the largest corporate 
training budgets. Learning centers are one option for 
increasing access. Furthermore, because computer 
and media technology are evolving so quickly, the 
equipment installed in these classrooms becomes 
obsolete rapidly.^^^ 

Digital Networks 

As noted in the discussion of teleconferencing, the 
U.S. Public Switched Telephone Network (PSTN) is 
moving toward & digital system with more capabili- 
ties. Eventually, the Integrated Services Digital 
Network (ISDN) will allow users to send audio, data, 
fuid video signals ovei the same line simultaneously, 
thus allowing transmission of electronic messages 
0ad other signals associated with CBT, teleconfer- 
ences, and hypermedia. Althonghnot all the relevant 
standards have been worked ou., manufaciurers are 
already making narrow band ISDN equipment 
(which does not allow full-motion video transmis- 
sion), and thcAc are more than 60 trials under va> 
(none involving distance learning). Wideband appli- 
cations of ISDN including video are not expected to 
appear until 1995 or be widely available until 20{X). 
The services probably will include videoconfer- 
encing, high-speed data and fax, and HDTV.^^^ 

These networks will make the transmission of 
multimedia as inexpensive as voice. "V/ith technical 
and financial obstacles to tele- and videoconfer- 
encing reduced, network use should increase sub- 



stantially. In conjunction with oiher developments 
in computer hardware and software, digital networks 
will greatly facii tate embedded training and dis- 
tance learning. In many cases, training will become 
more informal and self-directed. 



Glass Boxes 

Smart job aids, such as computer help screens a'ad 
automotive diagnostic tools, replace mechanii:al 
processes with information processing and radically 
change the way people use tools. Although they have 
reduced the need for retraining by transferring the 
burden of keeping pace with innovation from the 
worker to the systems designer, such aids also can 
stifle workers' use of intuitive skills. Good special- 
ized auto mechanics, for example, are renowned for 
their intuitive grasp of how cars work and what to do 
when they stop. But opaque electronics have now 
replaced many of a car's mechanical systems — to 
the pomt that some modern cars are computationally 
more powerful than the average PC. Repair shops 
also have widely adopted electronic diagnostic 
systems that issue instructions without necessarily 
making eithex* the diagnosis or the prognosis ex- 
plicit. Both the car's electronics and the diagnostic 
system are ''black boxes" to mechanics, who must 
blindly follow instructions, and who are no longer 
able to monitor, reflert on. and correct their ovm 
working procedures. Nor do mechanics have much 
opportunity for useful conversation about their 
work — which traditionally has contributed to shared 
workplace knowledge. Mechanics are particularly 
helpless in the foce of misdiagnosis or failure of the 
diagnostic systt a\^^ 

A smart job aid *^ * is under development to 
overcome these problems is a * 'glass box" — a 
transparent system that will help workers develop a 
deeper understanding of the process in which they 
are involved. Glass box tools are, like the journey- 
man or office expert, both a tutor and a fully 
operational component of the workplace. Glass 
boxes would break a task down into constituent parts 
that a trainee can understand and master separately. 



»«*aassroom of the Future Addresses Sludcnt*s Needs," 1ST Review, summer 1989, pp. 2-3. 

i^^Kcarsley, op.cit., footnote 1. 

"8lbid. 

"^Office of Technology Assessment, Unking for Learning, OTA-SET^SO, op. cit., footnote 35. 

i20institutc for Research on Learning, op. cit., foomotc 50. 

»2iIoid, 
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They also would provide a means for collaborative 
learning and for discussion of die task.^^^ 

In sophisticated machinery, however, the repre- 
sentation of working procedures is an extremely 
complex task requiring detailed research on the 
interaction between machines and workers. Much 
more wor^i is needed in this area before good user 
interfaces can be designed that, with the help 
multimedia devices, will provide workers with an 
adequate understanding of tasks while still allowing 
them to develop and use intuitive knowledge, thus 
fostering worker flexibility and innovation.^^^ 

Virtual Environments 

Researchers also are working on systems that will 
allow people to interact with computers in pro- 
foundly new ways. In prototype- systems, people 
wearing a special helmet and gloves feel immersed 
in ihree-diinensional computer-generated worlds 
and can control the computer by using their hands in 
a natural manner. Such advanced simulation systems 
are called artificial realities or virtual environments. 
The helmet contains two small television screens 
(one for each eye) that provide three-dimensional 
images and a sensor that keeps track of the position 
and orientation of the wearer's head. As the head 



turns, the computer-generated scene shifts accord- 
ingly. The glove has optical fiber sensors that detect 
how the hand is bending. A separate sensor deter- 
mines the hand's position in spac^. A computer- 
drawn image of the hand appears in the display, 
allowing tlie user to guide the hand to objects in the 
simulation.^^2 

Virtual environments are still m the basic research 
suige (a complete system may cost $100,000 to 
$200,000 and an enormous amoimt of computer 
capacity is needed to generate the images), but 
conmiercial and miUtary interest is beginning to 
develop. Virtual environments could substantially 
reduce the size Piquirements for flight simulators, 
for example (see appendix). They also would be 
useful for manipulating remote objects (e.g., robot 
arms) and for work in space. The glove alone already 
is bemg used m computer-aided design in lieu of a 
keyboard or mouse (and in advanced video games). 
Companies also are researchi.ig full body suits that 
would allow types of body movement to control a 
simulation, and allow incorporation of two or more 
people in a virtual environment (e.g., a pilot and 
copilot, a virtual meeting). The participants would 
not need to be in the same location, but could be 
linked on digital networks. 



>23AndfCW Pollaclc, "What Is Artificial Reality? Wear A Computer and Sec," The New York Times, Apr. 10, 1989, p. A-l. 
J^id. 
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training accessible to about 709,000 workers. Other, 
smaller, joint union-management programs have 
also provided training that has benefited both firms 
and workers. With only 16 percent of the American 
workforce represented by unions, these programs 
have a limited direct impact. However, large non- 
union employers may well develop similar pro- 
grams, to maintain competitive rank or, ironically, to 
block unionization drives. 

Workers with transferable skills aie more likely to 
be employed and to continue working longer than 
others. Whether employers will support dcvelop- 
irent of such skills remsdns in question. It is possible 
that the shrinking pool of younger workers may 
encourage more employers to adopt apprenticeship 
and other forms of enhanced training for that age 
group while also increasing their training of older 
workers to keep them on board. 

ACCESS TO TRAINING AT WORK 

Training is a major route to career advancement, 
espccirJJy within companies: several studies show 
that workers who arc trained at work earn 10 to 30 
percent more than their untrained counterparts and 
are less likely to lose their jobs.^ The earnings 
advantage of the trained workers can last as long as 
13 years following training. Training has been 
shown to benefit a broad spectrum of workers — 
while managers enjoy the greatest increase 
earmngs, the wage advantage of trained semiskilled 
workers lasts the longest. 

However, access to training is limited. Workers 
under age 25 and workers over age 44, as well as 
most nonsupervisory workers and minorities receive 
a disproportionately small share of company- 
provided training.^ For example, in a 1983 Bureau of 
Labor Statistics (BLS) survey asking about all types 
of post-school, job-related training, white males 
made up 52 percent of those who said they had 
received upgrade training once employed (they 
made up 50 percent of the employed labor force at 
that time). By contrast, black males made up only 7 

»sTcphcn L. Mangum. "Evidence on Private Sector Training/' Invcsnng m People (Washington, DC. U.S. Department of Labor. Commission on 
Workforce Quality and Labor Market Efficiency, 1989)» p. 354. 

2Hong W. Tbn, -Private Sector Trammg m the Umtcd States. Who Gets It and Why/* discussion paper prepared for the National Assessmem of 
Vocational Education (Washington. DC: National Assessment of Vocational' Education, February 1989), p. 5. 



SUMMARY 

Transferable training, useful in more than one job 
or company, is hard to get at any age. High school 
vocational courses poorly track the changing needs 
of the workplace, and noncoUege youth receive 
meager help in finding gainful employment. Once 
employed, younger workers receive little company 
training because of their high turnover. Even when 
their careers stabilize, shopfloor v/orkers get little 
attention, because companies tend to save faining 
dollars for white-collar managers, professionals, and 
teciinicians. Finally, older workers are often under- 
trained because of age-related stereotypes. 

Nonsupervisory workers who are trained at work 
may find that their narrow, job-specific skills do not 
transfer easily to a new job or a new employer. 
Further education outside of work often provides 
transferable skills and better earnings; however, 
barriers such as cost, family responsibilities, and fear 
of failure in a school setting prevent many adults 
from attending outside courses. 

Only a small fraction of nonsupervisory workers 
receives transferable training. This includes those 
who participate in formal apprenticeship programs, 
joint union-management training, and innovative 
programs to tap the skills of older workers. 

Apprenticeship has declined in the United States, 
where only 0.16 percent of the workforce is enrolled 
in governmentally registered apprenticeship pro- 
grams. Nevertheless, die quality of apprenticeship 
training as measured both by workers A^agris and 
productivity remains high. Major expansion of 
apprenticeship, both in its traditional stronghold of 
manufacturing and to the service sector, could 
potentially aid U.S. competitiveness as well as 
enhance workers* careers. 

Some of the largest U.S. unions and companies 
have created joint training programs through con- 
tract negotiations. During 1989, these jomt pro- 
grams controlled about $324 million and made 
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percent of those who had received upgrade training, 
even though they made up 9 percent of the labor 
force.^ Hispanics and other nonwhite minorities, 
who made up 3 percent of the workforce, accounted 
for only 2 percent of upgrade trainmg. 

Younger workers, who most often need training, 
arc least likely to get it. In the 1983 BLS survey, 
when 55 percent of all workers reported that they had 
needed some type of training to qualify for theii* 
current jobs, only 25 percent of workers aged 16 to 
19 and 47 percent of workers aged 20 to 24 said 
likewise.Once employed, only 14 percent of the 
younger workers between 16 and 24 years of age 
reported receiving any upgrade training, yet this 
group made up 19 percent of the U.S. labor force."^ 

Nonsupervisory workers of all ages, especially 
those in lower level jobs, are unlikely to receive or 
take training. While the overall average of workers 
reporting they needed qualifying training in the BLS 
survey was 55 percent, only 37 percent of machine 
operators, 36 percent of transportation workers, and 
16 percent of laborers said they needed such 
training. In contrast, 93 percent of professionals and 
71 percent of executives and managers needed 
training to obtain their jobs.^ Those individuals with 
limited fomial schooling also face limited training 
opportunities in the workplace and hence lower 
future productivity, income growth, and employ- 
ment st^bility as well.^ Formal training is most often 
delivered to managers and more highly educated 
employees; entry-level workers and minorities are 
less likely to rec**.ive training on company time.^ 

The 1983 BLS survey showed that on average 
only about 35 percent of workers had received any 
type of upgrade training once employed. This small 
amount of training was delivered unevenly across 



occupations. Figure 8-1 shows that workers in some 
occupations received far more than the average 
amount of training while those in other occupations 
received less. For example, three-fifths of profes- 
sionals, more than half of technicians, and nearly 
half of managers reported receiving upgrade train- 
ing. By contrast, shopfloor workers, such as machine 
operators and laborers were much less likely to 
receive training (22 percent and 14 percent respec- 
tively, received upgrade training).^ When companie > 
install new equipment, they frequently hire the 
equipment vendor to train the workers, but this 
training is often provided only to plant engineers 
and/or managers, rather than to the nonsupervisory 
workers who will use the new technology on a daily 
basis. 

Workers who receive company-specific training 
can find that their skills are not marketable else- 
where. For example, during a 19&6 layoff, American 
Telephone and Telegraph, Inc. (AT&T) set up a 
telephone hotline so that other companies could 
recruit the laid-off workers. While the potential 
employers wanted clerical workers with excellent 
typing and word proccssmg skills, many of the 
AT&T workers only knew how io use one special- 
ized data or word processing package.^ 

Employer-supported training leading to fonrnal 
credentials is more transferable than informal on-the- 
job training. One recent study io»md that workers 
who had completed apprenticeships or school-based 
training earned higher wages with their current 
employers than those in the same company who had 
not. However, on-the-job training with a previous 
employer did not appear to lead to higher wages with 
a current employer.^^ 



^Max L. Carey and Alan EcL, WorUrs Get Their Traimng (Washington, DC. U.S. Dq)anmcnt of Labor, Bureau of Labor Siausu*.*, i985>, 
p 42 A5 discussed in ch 5, the awcurac> of suth depend:^ un individuali mcmuncs and d)cu undcrsumding ui wbai cun5muic& tnumng. 

<Ibid., p. 20. 
-•ibid., p. 21. 

^n, op. ci(., footnote 2, pp. 18»19. 

''Lcc A. Uliard and Hong W. 'Rin, Private Seuor Training. V/ho Gets It and VK/u.. ^re Its Effeas? <Sania Monica. CA. Rand Corp. for U.S. 
Department of Labor), p. vii. 

*Carcy and Eck, op. cit., footnote 3, pp. 18»l9. 

discussion based on information •■cteivcd b> Margaret HiJton, OTA, when employ cd b> the Cunimum«,auon3 WurKcn» of Amcn«,a in i986. 

*^sa M. Lynch, ''Private Sector Training and Its Impact on the Earmngs of Young Workers" iCan&ndgc, MA. M.LT., Sloan School of 
Management, November 1988). 
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Figure 8-1— Upgrado fralrilng by Occupation 
(percent of workeri?;:eportlng upgrade training) 
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Lack of Training for Older Y/orkers^^ 

Older workers, those age 45 or older, are unlikely 
to get adequate training at work.*^ Surveys of 
workers,, such as the one conducted by BLS, show 
that older employees receive a smaller share of both 
on-the-job training and outside courses than younger 
workers,*^ and that training declmes with age within 
the older worker population.^"^ Some older workers 
compensate by taking outside courses, but most do 
not. Among the 14 percent of adults who took adult 
education courses in 1984, only one-fourth were 45 
and older, compared with 60 percent who were 
between 25 and 44 years of age.*^ In 1983, these two 



groups constituted 31 and 51 percent of the 
workforce respectively,*^ indicating that older v/ork- 
ers are xmderrepresented in adult education courses. 

Employers invest less in training older workers 
because they believe the company cannot recapture 
all of its in\'estment during the employee's remain- 
ing worklife.^'' The fact is that older workers change 
jobs less frequently than younger workers (see di. 
3). The Age Discrimination in Employment Act 
(ADEA) prohibits denying access to training on the 
basis of age (see box 8-A). However, budgetary 
constraints inhibit enf^ '^ent of ADEA provi- 
sions. 



ntbt nmcrisH on older workers in this chapter is based on P. R. Rothstcin* with D. J. Rattc, . "IVaining and Older Workers: Impllcatifms for U.S. 
Competitiveness," report prepared for the Office of Technology Asscssmegit U5u<ff contract N3-1630, March 1990. 

J^Thc "older'* worker is variously defined. Ihc Fcdc* *gc Discrimiaction in Employment Act includes woriccrs a* young as 40 among those 
covered. Some Federal assistance programs for older worker!' hnui aii,isiacce to those 55 and over. In this report, CflA uses 45 the beginning point 
asdidUMNaiionalComraiwlonfofEmploymcmPoUcyihOWerfK^ 17 (Washington, IMT: National 

Commission for Employment Policy, 1985). 

WCarcy and Eck, op.'dt, footnote 3, p. 42. 

"Ibid., p. 20. 

liSusmTlM,TreridsinAdultEducationJ969'J984(^tsh3r^ 
8-B). 

i^Carcy and Eck, op. du footnote 3, p. 42. 

17 R. J. VaughflU dnd S. H. Bcnyman, EmphyerSponsored Training: Current Status, Future Possibilities (New York, NY: Institu't on Education 
E RIC ^ ^ 2^^y> 1989X p. 5. ^ 

vBSSasl] ^ ^* ^ ^ ^ 
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Bi)x ADEA: Two Cases^ 

J Hic Age Discriminaticm in Employment Act 
(ADEA) of 1967 specifically prohibits companies 
fiom denying training Jjo workers on Ac basis of 
age. Older workers have successfully sued because 
they were denied trairung given to younger workers 
and suffered adverse consequences as a result 

Case 1. CBS Inc. switched from film canisters to 
vidcotajpc '-jid trained their newer, younger workers 
in the n^w technology. The older workers sued 
when they were disprqx>itiona2ely affected by a 
subscquentlayoff because they had not received Ae 
training. 

Case 2. In a 1989 case» an office machines 
serviceman ii\ Kansas Qly, Missouri, successfully 
sued his employer, Monroe Systems for Business, 
Inc, The employee was the oldest of six servicemen 
Li the Kansas C'(y office. He had been discharged 
as part of a layoffvfcecause he lacked photocopier 
training, although he had repeatedly requested it. 
Younger men who received the training that he 
lacked werc not discharged. 

There have been similar cases, against Westing- 
house Electric Corp. and NCR Corp., when age- 
based denial of training resulted in subseqc^ent job 
loss. The faster technology changes and 6ic more 
sophisticated the senior lobby becomes, the more 
likely are splits of this kind. 



iFJL Rothitcin, with DJ. Rattc, .'•XhOniag and Older 
WiKkcn: Implicatiom for VS. Compctilivcocss," report pre- 
pared for the Office of Technology Assessment under contract 
N3-1630. MMch 1990, pp. 56-57. 



Another factor in employers* reluctance to train 
older woil:ers is the negative attitude of managers 
and exccutives,^^ Surveys show that older workers 
are generally seen as loyal, with good work habits 
(e.g., attcndrmcfe, punctuality), a commitment to 
quality, and a strong woric ethic, but managers often 
rate tiiem lower on flexibility, adaptability, and 
aggressivencf^.^^ In 1985, for example, employers 
in industrial settings were fouad reluctant to hire and 
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Demographic changes land Increasing sensitivity to age 
dscdmlnation may Inqeise Interest In tapping the experf- 
enoe'tff older workers. 

train new eniployees;<over 40 or to retrain those 
already on the payroll — ^dcjspite evidence that those 
workers are healthy, dependable, and productive, 
with low accident rates.^^ 

Despite managemeat attitudes, many older work- 
ers want to stay einployed and to pursue further 
traiiung. Three out of four adults would prefer to 
work part-time instead of retiring completely .^^ A 
recent survey found that workers between 40 and 49 
were especially interested in trainmg for a new 
positicn whereas workers between 50 and 62 were 
most interested in training to update their current job 
skills. Even workers over 62 expressed a lugh level 
of interest in training.^ 

Reflecting these views, organized labor, which 
traditionally has sought pension and early retirement 
benelSts for older workers, is beginning to press 



l»S. a Rhine, Managing OLUr Workers: Company Policies andAtdtwUs (New York, KY: The Coiitoace Board, 1984), pp; 16-17; B. Rosen tnd 
t H. Jcrdce, ' 'Imcrting in ihc Olctf Woriccr," P^rw/w^^ 
(Washington, IX^: Anicxican Association of Retired X^reon*. p. 20. 

^^HdaxDcnDh^Fourteen Steps In Managlig an Aging Workforce (Lexington, MA: Lexington Books, 1988), p. 145. 

^^Harvcyl^. Stdms and Dennis Dov^ike, "Trainingand Developing the Older Worker ImplicationsforHomanResottrccManagcmcat,* * inDcnnis, 
op. dL, footnote 19, p. 98. 

2» American Association of Retired Persons, Workers 45^ Today andTomorrow (Washington, DC: 1986), p. 19. 

22Axncrican Association of Retired Persons, Work and Retirement: Employees Over 40 anC Their Vleii's (Washington, DC: 198(3), pp. 1 1-12. 

ERiC 



Chapter 8— Training and Workers' Careers ^ 231 



management for retraining and job redesign to keep 
its iDore senior members at work.^ 

Educating managers on age issues can be effective 
in changing their perspectives and decisions vis-^- 
vis training older workers, and in challenging their 
concerns about the return on investment in older 
worker training.^^ 

EMPLOYMENT SECURITY 
AND TRAINING 

Workers' careers are affected by many factors, 
including layoffs, voluntary quits, and the creation 
and destruction of firms (see ch. 3). Increased 
international competition and the globalization of 
production are rapidly changing the structure of the 
U.S. economy, and hence, job opportunities. About 
two million workers are displaced each year due to 
layoffs or business closures, fewer jobs are available 
in large firms, and most new jobs are in the service 
sector, paying relatively low wages.^ In the midst of 
this shakeout, few U.S. firms have been willing or 
able to make company-wide commitments to m^'^- 
tain full employment, retraining and redeploying a 
stable wov^'ibrce in response to changing product 
and skill requirements. As a result, most American 
workers must be prepared for unwanted as well as 
desired job changes. 

Barriers to Further Education 

Diplomas have clear benefits / workers. Among 
males, in 1987, college graduate s earned 41 percent 
more than high school graduates, and high school 
graduates earned 21 percent more than high school 
dropouts.^ While the real earnings of female college 
graduates rose 16 percent between 1979 and 1987, 
earnings of females with only a high school diploma 
rose only 2 percent, and females without diplomas 
saw their earnings drop by 4 percent.^'' More highly 



educated workers of both sexes are also less likely to 
experience unemployment than those with fewer 
years of schooling (see box 6-D). 

Many employers provide tuition -assistance to 
help workers further their education. One study 
estimates that nearly three-fourths of U.S. firms 
sometimes pay in part or in full for outside courses 
taken by their employees. This study further esti- 
mates that employers spend about 0.2 percent of 
payroll, or $1.8 billion per year, on such benefits.^ 
On average 3 to 5 percent of those eligible in any 
given yet take advantage of employer-providr^d 
educ^uw lal assistance. 

B' ^crs such as poor basic skills, lack of infomia- 
tion out educational opportunities, lack of money, 
family responsibilities, and fear of failure in school 
settings often prevent nonsupervisory workers from 
extendmg their formal education outside of working 
hours. Even when employers provide tuition assist- 
ance, some workers carmot afford to pay tuition up 
front and wait for reimbursement following success- 
ful course completion. In addition, some employers 
use these programs quite selectively for a few chosen 
managers* while other firms fail to publicize their 
pI^^grams because they feel that in-house courses i\re 
more beneficial than outside education.^^ 

Unions have negotiated improvements in tuition 
assistance programs that help to overcome many of 
these barriers. These improvements include elimi- 
nating requirement:* that courses be strictly job- 
related, moving courses to the workplace, greatly 
increasing educational and career counseling, pro- 
viding tuition in advance instead of after course 
completion, reimbursing workers for child care and 
transportation expanses, and providing basic skills 
classes in a comfortable environment so that workers 
are better prepared for outside courses. As shown in 



23judith Wincman, "Age Issues in the Work Place: A Labor Perspective/* in Dennis, op. cit.. foomote 1% pp. 180-182. 
^Dennis, op. ciL, footrotc 19, pp. 148-151. 

25pcter B. Docringcr, TUrbuUnce in the American Workplace (New York, NY: Oxford University Press, fortbc '^p> 

26John Bishop, ••InccaUvcs for Learning. Why Amcncan High School Stuilcc s Compare So Poorly to Their Couu. ns/* Investijia in People 
(Washington. t>C: U.S. Department of Labor Commission on Workforce Quality and Labor Market Efficiency, 1989). p 1 * 

^Commissionon iheSblls of the Amcncan Workforcci^mtfncfl sChotce.Htgh Skills or Loy^ (Rochester, NY National Center on F^»ication 
and the Economy. 1990). n.p. 

i»Thi$ estimate must be approached with caution because it is based on a 1988 survey with a response rate of only 1 1 3 percent. The group surveyed 
was selected to represent a cross-secuon of U.S. busuK^s by mdustiy. firm size (including firms with less ihjin 100 employees), and geographic 
rcgJ0D-U5. Chamber of Commerce, Research Center. Employee Benefits. Surrey Data From Benefit Year 1988 (Washington, DC 1989). pp 22. 33 
»C5crard G. (Sold. Employment-Based TUtnon Assistance. Decisions and Checklists for Employers, Educators, and Unions (Washtogton. DC* 
O tional Institute fa^ Woric and Learning. 1985), p. 9. 
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Figure 8-2— New Enrollments in Joint Union- 
Management Tuition Assistance Plans 

Ut a Percent of thglblo workforce) 



n 



LI 



1966 



1987 



1988 



I UAW'Ford 



( Cm*US West 



1989 



iUAW^Criryslor 



SOURCE: Basod on Information suppliod by tho Joint prc^mnu to tho 
Offkro of Techr>ology Assossmont, 1 990. 



figure 8-2, the pi^^rtion of workers who use tuition 
assistance in the johit programs has increased. 

As discussed in chapter 2, Federal income tax 
policy also affects workers* choices. Most tuition 
assislancebenefils, including those for courses taken 
to prepare for new careers as well as those related to 
workers* current jobs, are exempt from an em- 
ployee's income tax.^^ However, the exempdon will 
expire on September 30, 1990 unless extended by 
Congress. In part of 1989, when Congress allowed 
the exemption to expire temporarily and employers 
began withholding iccome taxes on the value of 
tuition benefits paid, there was a marked dropojff in 
participation in some tuition assistance plans (see 
figure 8-2). Continuing uncertainties about taxation 
of tuition benefits could have a dampening effect on 
workers* participation in off-hours education. 

Workers* increased awareness of the links be- 
tween education and employment security, together 
with active recruitment by eaucational institutions 
and employer-provided tuition benefits, have led 



more adults to further their educations. About 10 
percent of adults participated in adult education in 
1969, while, by 1984, 14 percent were involved.^^ 
However, those who do take outside courses are 
generally those who are more educated to begin 
with.33 Like training at work, fiirther education 
outside of work usually misses nonsupervisory 
workers. 

EDUCATION AND TRAINING 
FOR NONCOLLEGE YOUTH 

More and more employers are requiring postsecon- 
dary education for jobs formerly held by high school 
graduates. Workers holding only a high school 
diploma face increasing difficulty in the job market: 
their real earnings dropped by 28 percent from 1973 
to 1986, and the gap between their earnings and 
college graf*.uates* widened.^^ Some employers who 
formerly h'red high school graduates and **trained 
them up** to higher level positions, now look for 
young people with specific skills obtained from 
teclmical school, theinilitary, or college. Internal job 
ladders have been weakened (see ch. 3).^^ 

Young people who do not go on to college are 
often unprepared for work. A General Accounting 
Office report recently concluded that "insufficient 
attention is devoted to preparing U.S. noncollege 
youth for employment. **3^ Several major industrial 
nations — including Japan, West Germany, and Swe- 
den — invest proportionately more money and effort 
in education and training of their noncollege youth 
than does the United States. Young people in these 
other countries receive not only stronger basic 
education in school, but also much more assistance 
in preparing for the world of work and in findi g 
jobs. 

Once employed, younger American workers with 
only high school diplomas typically get httle tram- 
ing.^*^ This is partly because of the kinds of jobs they 
find — companies most likely to provide good jobi 



'^Public Law 95-600 Prior to thb act, IRS regulations limited the Ux exemption onl> tu (bosc cdu^^ational l>cncriis paid for courses drccUy related 
to the worker's current job. 

^^liU, op. dt, footnolc 15» p. 5. The last such •»i.'vcy was conducted in 1984. 

^^Ivan Cbamer and Biyna Shore Fraser. I3iffe/cnt Strokes for Different Folks. Awxss and Bamcrs to AduJi Edugaoon and rrammx c Wastungion. 
IX::NaUonaIImtituteforWorfcaadLcsrTiicg, I986),p.49. 

^Educational Testing Service, Policy Information Cenier, "From School to Work" (Princeton, NJ: ETS, 1990), p. 27. 
^^eny J. Noyellc. Beyond Industrial Dualim (Boulder, CO; Wc&;Wew Press, 1987), p. 15. 

^U,S. General Accounting Office, Training Strategies. Preparing KoncoHege Youth for Employment tn the US. and Foreitn Countries, 
GAO/HRr>-90-88 (Washingtor OC: Ma) 1990), p. 2. 

ilJard and "ftn, op. cit, footnote 7, f.. vii. 
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with career ladders are less likely to hire young 
workers (those aged .16 to 20) than other companies 
offering low-skill, low-paid jobs with little chance of 
career advancement.^^ 

Apprenticeship is one source of transferable 
training, but it serves much less than 1 percent of the 
workforce and is rarely available to young people 
just finishing high su^ool. Other forms of company- 
provided training are often narrow and job-specific, 
limiting young workers' marketability to other 
employers. The net effect of poor basic education 
and a lack of broad, structured training at work is that 
many young people flounder through a series of 
low-wage jobs. 

Vocational Education 

Advances in technology and work organization 
are altering the skills needed for jobs typically filled 
by noncollege youth (see chs. 3,4, and 6). There will 
continue to be many jobs for which advanced 
education will be unnecessary. Hovvever, the best 
among these jobs — those that offer beuer wages and 
career advancement — will go to job applicants 
whom employers believe can learn new skills and 
can adjust to new work cl'^cumstances. 

These changes will require the American school 
system to radically improve the quality of education 
so t^ j(t more young people can function successfully 
in i^ic workforce. Most unportantly, high school 
graduates will need a stronger foundation in basic 
skills— reading, writing, and arithmetic. They will 
also increasingly ^eed a broader set of competen- 
cies: social skills to interact with co-workers, 
problem solving abilities, and good cOi»«nunication 
skills to interact with customers. Those yoimg 
people who are comfortable with computer-based 
technology, recognizing tliat it will coniJoue to 



change during their worklives, will fare better than 
those who are not. 

Public hi gh school vocational education cat make 
an important contribution to workforce preparation. 
The vocational system was initially developed for 
youths entering technical trades. Tbday, nearly ?11 
high school students (97 percent) enrc'. in at least 
one vocational course.^^ ^ However, only about 30 
percent of high school students concentrate on 
vocational coun;es in preparation for a specific 
occL.pation.'*^ 

The evidence is mixed about how well high 
school vocational educauon prepares young people 
for today's job market. Compared to college-bound 
students and those in a general education cj-^ icu- 
lum, vocational coi-centrators are more likely to be 
employed and working more hours per week in the 
year following graduation.^^ Allliough this is not 
surprising, considering the fact that graduates from 
the oUier two groups were more likely to be ^U-time 
po'itsecondary students, it is also mtercsting to note 
that, among those from all three groups who were 
workmg, vocauonal graduates had the lowest uncm- 
ploym!.*nt rates. 

At the same time, however, mcst students gradu- 
ating from vocational programs do not take jobs in 
their fields of concentration,^^ a-td those who do find 
skilled work rarely use their occupational coursos."^ 
Since other vanables, such as the chara 'sties of 
the local labor market, pffect smdents' employment 
prospects, low placement rates alone are not suffi- 
cient to judge the performance of vocationa! educa- 
tion.^^ Moreover, there are exceptions to the gener- 
ally low placement rates, most notably in secretarial 
fields.^ 



^Stephen P. Hamjlion. Apprenticeship jor Aauiihood. Prepa,ing Youth for the Future (New York, NY, MacmUl&n. 1990)» p 3 
>^0.S. Dcpanmcnl of Education. Nauonal Asscssmcnl of Vocauur-^ Lwu^^lion, First Interim Report (Washington, DC January 1988). pp 1-^ 
^S. Congress. 0.*Ticc of Technology Assessment Performance Stanuu ds for Secondary School Vocational Education ^ET Staff Paper 
(Washington. DC: OTA. April 1989). p. 12. 

-•^U^. General Accounting Office, op. cii.. footnote 36. p. 28. 

^2Sue E. Px <T)'man. * * Vocatjonal nducatjon and the Work Esiablishmeni of Youth. Equit> and effectiveness Issues' ' (Santa Monica. C A The Rand 
Corp.. 1980). p. 21. 

-"^ThcWilham T. Grant Fouoiauon Commission on S\ork, Family and Citiixislup. The Forgotten Half Non College Youth in America (Washington, 
DC: January 1988). p. 50. 

-"U-S. Department of Education, ^atlonai Assessment of Vocationai Education, Fmal Report. Volume 1 Summary of Findings and Rrcommendations 
(Washington, DC: 1989). p. xiii. 

^^U^. Congress. Office of Technology Assessment, op. cit.. foomote 40, p. 

^Senta A. Raiixn, Reforming Education for Work. A Cognitive Scienu Perspeai^e (Bcfkelc>. CA. National Cente. /or Research in Vocational 
^''-'iication, December 1989). p. 29 
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Although vocational graduates seldom use their 
specific technical knowledge on the job, the best 
vocational courses help students develop good work 
attitudes (such as self-confidence and reliability) 
and general skills that can be used in a wide range of 
occupations. For example, students in agricultural 
education courses often learn about management, 
finance, and marketing by setting up income- 
generating business projects or experiments. A 
researcher visiting a class of 18 vocational agricul- 
ture students in West Virginia in 1986 found that 
only 1 student planned to become a fanner — the 
others were attracted to the blend of business skills 
and adaptability taught in the course, which the> 
found superior to the traditional business program 
also offered nt their high schooL"^^ 

Given the changes now occurring in the work- 
place, both.academic itnd vocational courses nugtt 
benefit from a greater blend of theory and practice. 
Recent research suggests that people of all ages 
often learn both practical and theoretical skills most 
easily when working together as a team to accom- 
plish a concrete task.^ For example, a group of New 
Hampshire high school students designed aiid con- 
structed a. solar-powered car during the 1989-90 
school year as pait of an applied science class. The 
students made all decisions as a team, requiring them 
to learn decision-making, leadership, and manage- 
ment skills. As they consulted their peers in metal- 
working, dhufdng, and electricity classes, they began 
to assimie responsibility for their own learning. The 
project leader, along with half of those on the team, 
were college-bound, but were attracted to a chance 
to get away from '*book-centered learning. ""^^ At a 
forum on this project, which was sponsored by the 
National Council on Vocational Education, one 
corporate training official stated that the skills these 
stud;^nts learned matched those his company is 
seeldng in new hires. 

While incorporating practical tasks, an improved 
vocational curriculum would not limit learning t 
job-specific knowledge that rarely transfers to new 




PfKAo awcMtAmwhan Assddab'on for Community 
Bnd Junior Cod^g^ 



The Ix»styocatlonai programs conniwne bokh acaderricand 
occupaiOona] skOfs. 

contexts.-^ Instead, the goal would be to help 
students develop the flexibility and /adaptability 
needed to adjust to changes in flieir lives and jobs. 
This CcJi be accomplished by incorp<)rating aca- 
demic skills into vocational course ".and by offering 
both academic and vocational courses.at the same 
high schools (as many schools do noxk rather than 
creating separate facilities for vocational concentra- 
tors. Students can learn mathematics qiiite eBfec- 
tively within the context of vocational courses such 
as business math and. vocational math.^^ Academic 
course */ork might help vocational graduates ad- 
vance beyond entry-level jobs and pursue post- 
secondary e^'ucation later in their careers. 

The largest effort currently underway to better 
integrate vocational with academic education is a 
project of the 13-State Vocational Education Con- 
sortium of theSouthemRegionalEducationBoard.^^ 



^'SmartA.Roscafcld, "Vocational Agriculture: A Model for Education Rcfon^ Wreife, Sept 26, 2984, p. 24. 

' -WLaufca B. Rcaaick. ' 'Learning in School and Out.' ' Educational Researcher, I>ccenfl)cr 1987, p. 18. 

7 j^^^^^^^'^"^^^'''*^-^^^^^^ Employment andTraining Reporter, My 

^Suc E Bcnymai?, BreaJdng Out of the Circle: Rethinking Our Assumptions About Education and the Economy (New York; NY: Columbia 
University, Teachers College, National Center on Education and Employment, June 21, 1987), p. 5, 
^^Raizcn. dt.. footnote 46, p. 29. 

calional Tcsdng Service, op. cit, footnote 34, p. 20. 
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The group has begun to design, implement, and 
evaluate a high school program combining both 
elements. When completed, this project could pro- 
vide valuable models for educators throughout the 
United States. 

Vocational programs also can help familiarize 
students with the kinds of technology they are likely 
to use in the workplace. Several ''technology 
literacy" programs have been developed in recent 
years. Some use mobile training centers equipped 
with small replicas of advanced manufacturing 
technology and with industrial simulators; one 
example, the Advanced Center for Technology 
Training, is discussed in chapter 7. Computer-based 
learning can also help familiarLe students with 
rapidly changing technology. For example, several 
companies, vocational schools, and other service 
provides in the Cincinnati area have developed an 
interactive video disk training program in machine 
tool and fabrication skills.^^ 

Some public schools are beginning to offer 
technology familiarization courses to younger stu- 
dents. With ftir^dLng from the Michigan Department 
of Education and the Federal Job Training Partner- 
ship Act, th'i Jackson, Michigan school district is 
orienting at-risk youth in middle school to manufac- 
turing technology. Short summer courses on tech- 
nology applications give students aiid teachers a 
"taste'' of what skills and knowledge are required to 
work in the growing number of advanced manufac- 
turing plants located in the Jackson area.^ In the past 
2 years, about 100 14-year-olds, 50 teachers, 5 
guidance counselors, and 12 principals have at- 
tended these courses. 

Vocational education might have greater impact if 
students knew more about what jobs were available 
in their local labor markets. Now, students graduate 
with httle job placement help from the school. 

As a practical matter, greater job search assiscance 
as well as the other reforms outlined above would 
require more extensive employer involvement in the 



schools. For example, cooperative education, which 
includes periods of classroom instruction and paid or 
unpaid work, could be used much more extensively 
and effectiv . ' Currently, less than 3 percent of all 
high schc adents participate in cooperative 
education.^^ 

Critics contend that time spent in cooperative 
education jobs is often wasted, as students lose 
valuable school time only to learn narrow, job- 
specLfic skills. This problem can be eased by placing 
the students in a series of jobs, rather than a single 
position. But the real key is a commitment by both 
the employer and the teacher to make sure that the 
student learns the broader principles behind particu- 
lar tasks while working. 

Another avenue for greater collaboration between 
employers and high schools, paid or unpaid intern- 
ship, is available only in a few locations. One 
successful experiment in New York City paired 
selected students with business executives in a 
semester-long, full-time work experience taking the 
place of coursework. Like other successful intern- 
ship programs, this program bridged the gap be- 
tween work and school by employing teacher/ 
coordinators, who supervised work placements and 
organized seminars and projects that related stu- 
dents' work experiences to academic subjects.^^ 

Yet another approach is being tried by the 
Chaniber of Commerce and the local school district 
in Fort Worth, Texas. In the project's initial phase, 
local employers, supervisors, and workers were 
surveyed rut the skills needed in their positions 
(e.g., reac '.i ^ omputer hteracy, math, communica- 
tions, problem solvmg) and the required proficiency 
level (from * 'rudimentary" to ''adept"). They were 
also asked to predict what those skills and proficien- 
cies would be 5 years from now and a decade from 
now.^'^ This information is currently being inte- 



organizanon. the Greater Cmcmnaa Industml Trauimg Corp., was set up lo develop and market this curriculum. Pan of the startup funds for 
the councwarc was provided by the U.S. Department of Labor. 

^Bob Carlton and AUaire George, Jackson County Community CoUcgc, Jackson, MI, personal communication. June 26, 1990 

»wilUam T. Grant Foundation. Commission on Work, Family and Citizenship, op. cit., footnote 43, p. 42. 

5<n)id.,p.43. 

57prcscntauonof StefsenPaIko before the Secretary's Commission on Achjcvmg Necessary Skills (SCANS), May 18, 1990 SCANS Nishcd by 
Labor ScCTciaiy Ehzabcth Dole m the Spnng of 1990. has a sumlar mission at the naUonal level as the Fori Worth project has locaUy It is ^cd with 
de/cloomg nauonai competency guidehncs that reflect work rcadmcss to aid in the development of curricula for schools and traimng programs at the 

c and local levels. 
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grated into a new school curriculum, which will be 
^sted in the faU of 1990.58 

Finally, Jobs for America's Graduates, a private 
initiative, has brought the business community and 
schools togfither to provide realistic employment 
counseling, job placement, and follow-up support 
groups. The program, based on a similar effort in 
Delaware, is aimed at all seniors not bound for 
college and was operating in 16 States in 1990. 
Although placement rates among the 292 participat- 
ing schools vay from 48 to 89 percent, dependmg on 
local labor market conditions, the programs are 
finding other "positive outcomes," such as post- 
secondary education and military service, for high 
school graduates.5^ 

The 101st Congress is considering legislation to 
initiate some of the reforms outlined above through 
the reauthorization of the Carl D. Perkins Vocational 
Education Act,^ the major Federal program sup- 
porting State and local vocational education. As this 
report went to press, a House-Senate conference 
committee had just completed action to resolve 
differences between House and Senate passed bills.^^ 
The bill reported by the conference committee, the 
proposed Carl D. Perkins Vocational and Applied 
Technical Education Act Amendments of 1990, 
emphasizes support for curricula that mtegrate 
vocational and academic methodologies, and that 
provide a coherent course sequence through whi^^n 
academic and occupational skills could be meas- 
ured. Among many other provisions, the bill also 
would authorize support for tech-prep education 
programs that encompass the 2 years of secondary 
school preceding graduation with 2-year post- 
secondary or apprenticeship programs. It also would 
authorize, as discussed in chapter 2, busmess-labor- 
education partnerships for training. 

Although this bill, if enacted, should help bring 
vocational education closer to emerging workplace 
needs, it cannot accomplish all of the changes 



needea. First, Federal fimdmg accounts for less than 
10 percent of all support for vocational education; 
thus the actions of the States and local school 
districts are crucial. Second, Federal funds are 
targeted mostly for schools, not employers. The 
links between vocational education and the world of 
work can become stronger only with active, ongoing 
employer commitment. The new bill encourages, but 
cannot guarantee, more active involvement. 

Apprenticeship: The Past As Prologue? 

Although the U.S. apprenticeship system has 
declined over the ^ist two decades, there is growing 
interest m revitalizing and expandmg it. As recent 
research mto learning theory suggests, the appren- 
ticeship model, combining theoretical classroom 
instruction with hands-on practice and skill- 
building, is a very effective method of developing 

the ability to thmk and learn as jobs and technology 
change.^2 

Proponents of apprenticeship note thai it could 
help address some of the challenges raised by the 
Hudson Institute's Worlforce 2000 report: 

1. rising skiU requirements in many occupatiom; 

2. a shrinking supply of younger workers; 

3. mcr^ased training needs in the service sector, 
where job growth will predominate and produc- 
tivity lags; and 

4. the need for more systematic training in smaller 
firms, where most of the employment grc wth in 
the service sector will occur.^^ 

Nevertheless, attempts to expand apprenticeship 
face big bairiers. Currently, apprenticeship plays a 
very small role in training of U.S. workers. Between 
1970 and 1987, apprentices in federally registered 
programs fell from the already small proportion of 
0.3 percent of the U.S. civilian workforce to only 
0.1 6 percent.^ Formal apprenticeship does httle for 



""Ft Worth Businesses, Schools Join lo Develop Work-Rcadincss Curriculum," Employment and Training Reporter, June 20, 1990. p. 939. 
^^ucalional Tcsiing Service, op. cil,, footnoic 32, p. 25. 

«BiUs included H,R. 7, as passed by the House, and S. 1109 as passed by the Senate. 

^»Thc conference report on H,R. 7 was published in the Congressional Record, Aug. 2. 1990, pp. H6336-H6382. 
^^csnick, op. cil,, footnote 48, p. 16. 

S Department of Labor, Employment & Training AdministraUon, ' ' Apprenuwcship 2000 Issue Psapci and Imtiauvc, Noutc and Request for 
Comments," Federal Register^ Dec. 2, 1987, p. 45905. 

S Department of Labor, Work Based Learning. Training Amencas Workers (\^'ashinglon, DC. h.S, Government Ptmtmg Office, 1989), p. 8. 
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the average high school graduate — the median age 
of U.S. apprentices is 25.^^ By contrast, apprentices 
make up 6 percent of the labor force in West 
Germany (see ch. 3), where apprenticeship Is the 
major vehicle for helping young people age^ ^6 to 
19 move from school to work.^ 

To be registered with either the Federal Bureau of 
Apprenticeship and Training (BAT) or a State 
Apprenticeship Council (SAC), apprenticeship pro- 
grams may be sponsored unilaterally by a single 
employer or by a group of employers (with no union 
involvement), or jointly by a single employer with a 
union or by a group of employers with a union.^'^ In 
addition to registered programs, some employers 
and professional associations operate formal appren- 
ticeships that are not registered. It is estimated that, 
in addition to the 300,000 apprentices now enrolled 
in federally rej^jistered programs, there are about 
100,000 more in nonregistered programs.^^ 

Although 85 percent of the more than 40,000 
federally registered apprenticeship programs are 
operated unilaterally by employers, most of these are 
quite small, offering only one or two training slots. 
By contrast, over half of all U.S. apprentices work in 
the unionized construction industry and another 20 
percent are employed in unionized manufacturing.^^ 

The recent decline in apprenticeship parallels the 
falling rates of unionization in construction and 
manufectining. Although there is no legal barrier to 



the creation of nonunion apprenticeship programs, 
there is a practical one — financing. Apprentices in 
the United States typically attend evening classes 
two or three times per week, receive on-the-job 
instruction, and take tests at regular intervals over a 
3-year period.''^ To support these costs, the firm or 
industry must, in effect, tax itself. In unionized 
companies, collective bargaining provides a mecha- 
nism for collecting the fee. Without unions, industry 
associations must solicit voluntary contributions 
from member firms; a smglc firm acting alone may 
be unable to support such extensive training.''^ 

Sustaining apprenticeship programs is particu- 
larly difficult in the manufacturing sector. Although 
manufacturing and construction workers are equally 
unionized (unions represent about 22 percent of 
workers in both industries)'^^ industry associations 
in manufacturing are weaker and less likely to 
support training.''^ With neither union pressure nor 
broader support from a trade association, many 
nonunion manufacturers, including Cincinnati Mil- 
icron and BeU & Howell dropped their formal 
apprenticeship programs as part of broader cost- 
cutting efforts in the recessionary late 1970s and 
early 1980s.'''^ ''^ Although unionized companies 
such as the **Big 3" U.S. auto manufacturers did 
maintain their programs during this difficult period, 
they greatly reduced the number of trainees. Today, 
U.S. automakers have shortages of skilled craft 
workers. 



^StcphcnM.HiUsandBcatnccG.Rciit)cn5, ioumEmploymcntmaicUnUcdStatcs/'mBcaaiccG.Rcubcns(cdOK?wr^ An Intern itional 

Survey (Tolowa, NJ: Rowan and Allcnhcld. 1983), p. 273. 

<^NickKolb, Bureau of Apprenticeship and "TrMning, personal communication, Nov. 15, 1988. 

67Robcrt W. Glover, "Apprcnuccship. A Route to the High-Paying Skilled Trades for Women?" Sharon L Harlan and Ronnie J Steinberg (cd5 ) 
Job Training For Women, The Promise andUmits of Public Policies (Philadelphia. PA. Temple University Press. 1989), p 272 

«Robcrt Glover, Scmor Research Associate, Center for the Study of Human Resouitcs. the University o^Texas at Austin, personal communication, 
July 1990. 

<»Glovcr, 1989, op. cit., foomote 67, p. 272. 

?OThe average cost for one apprcnuce to attend eveningclasscs m the sheet metal mdustry are estimated to be about $2,500 pcryear— David Harrington, 
Sheet Metal and Air Condmonmg Industry, Nauonal Training Fund, personal communication, June 27, 1990. C . rough estimate of employee* and 
umons* total annual mvcstment m apprcnuceship. mcluding wages, is $8 bUUon to $10 bUUon^Robcrts T Jones, Assistant Secretary of Labor, testimony 
m Hearings before the Committee on AppropnaUons, U.S. House of RepreseniaUves. Thursday, Mar. 9. 1989 (Washington, DC' U S Government 
Printing Office, 1989), p. 559. 

'^Robert W. Glover, "Expandrng the Use of Apprenuccship,' report submitted to the Bureau of Apprenticeship and Training. U S Department of 
Labor, September 1988, p. 26. 

72-Umou Membership Down to 164 Percent of Workers m 89/ ' Daily Labor Report, No. 27 (Washington, DC. Bureau of Nauonal Affairs, Inc.. 
Feb. 8, 1990). p. 1. 

73Glovcr, 1988, op. cit., foomote 71, p. 21. 
J 74jj^njcs wray, Corporate Director. Personnel Dcvelopment/Compcnsation/Bencfits, Cincinnati Milicron, personal communication, May 4, 1989 
[ /^"'^Don Frcy, former Chief Executive Officer, BcU & Howell, personal communication, Apr. 12, 1989. 
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Joint Apprenticeship Programs 

In construction, apprentices are usually new hires 
(ofien with some work experience and/or college), 
while in manufacturing, apprenticeships^are allo- 
cated to employed workers on the basis of seniority 
and aptitude tests. In both cases, demand for 
apprenticeship slots exceeds supply, and, in some 
trades, there are commonly four applicants to every 
one apprentice acceptedJ^ Currently, about 20 
percent of all apprentices are minorities^ whL:^ 7 
percent a?.e female.^ Unless the limited <number of 
apprentice positions expands, it is unlikely that 
apprenticeship will become an important vehicle for 
moving women and minorities into high-paying jobs 
in the near future. 

Apprentk^ship training trust fund^-originated in 
local conuacts covering the mechahical and electri- 
cal trades within the construction industry following 
World War H.*^ These local funds are overseen by 
Joint Apprenticeship Training Committees (JATC ». 
As a condition of receiving training from union- 
negotiated {unds,,apprentices must agree that they 
will not work for a nonunion contractor for a certain 
:period of years. Administrators of JATC have 
successfuUy-sued journeyman who have taken such 
action, winning back the training costs. 

In the mid-1950's, imiohs and employer associa- 
tions begrh establishing national training trust 
funds, overseen by national joint committees, to 
support their local apprenticeshijp programs* These 
national fimds work in concert with local JATCs, 
which actually deliver the training* The national 
committees focus on making training more portable 
throughout the Nation by certifying journeymen as 
training instructors, purchasing training equipment 
at bulk rates, and developing standard curricula for 
the industry, while the local JATCs oversee local 
programs and select the apprentices,*'^ For example, 
the National Traioiag Fund (NTF) of the Sheet 
Metal and Air Conditioning Industry develops 
courses on video disk, providing them free to the 




Photo cndft N^Hormt TrMng Fund, 
Sh09t M^tal andA'r CondHfonIng Industry 



Apprenticeship training provides long-term career benefits 
for young people. Here, an apprenb'ce sheet metal worker 
learns cn the job by working with a master craftsman. 

local JATC's, and also uses mobile trailers to,,teach 
welding techniques near major construction sites. 

Among the largest national fimds, the NTF, had u 
1987 annual budget of i$5.2 million. These fimds 
were contributed by employers; the nctionai union 
(Sheet Metal Workers International Association) 
requires each local contract to include a clause 
requiring a contribution to the NTF of $0.07 per hour 
worked by each journeyman.^ The National Iron- 
workers and. Employers Apprenticeship Training 
and Journeyman Upgrading Fund is less well- 
funded; Local contracts may, but are not required to, 
include contributions to the fund of $0.02 per hqvs 
worked.^^ 

Tbday, joint apprenticeship trust funds in the 
construction indusU^' control about $500 million 
annually. These fimds are used not only to train some 
200,000 apprentices, but also to upgrade the skills of 
journeymen and-to train apprentice instructors. For 
example, the^United Association of Plumbers and 



^^lovcr, 1989, op. cit. footnote 67. p. 286. 

'"Calrcfationfirom data supplied by the Bureau of Apprenticeship and Training (AMS Report 001. Mar, 30. 1989), 
78Glovcr, 1988, op. cit. footnote 71. p, 22. 

■^cn Edwards. Ihtcniational Brothct^ood of Electrical Workers (IBEW). phone interview. Feb. 23. 1989. 

^National Training Fund Annua! Report 1988 (A3exandriA, VA: National TYaining Fund, Sheet Metal and Air Couditionms Industry); and personal 
^^'-mimlcation with Gerald Olejaiczak, Assistant Administrator, NIF. 

1 1 /^" *Ray Robertson, International Association of Bridge, Structural and Ornamental lion Workers, personal communication. Mar. 15, 1989. 
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Pipefitters, which has about 24,000 apprentices in 
full-time training, provided short upgrade courses to 
about 80,000 journeyman in 1987.^^ 

Journeyman upgrading is increasingly important 
as construction technology changes: The joint pro- 
gram in the electrical industry provides fiber optics 
training to journeymen, while the sheet metal 
industry's NTF has provided courses in such diverse 
skills as solar energy installation and architectural 
sheet metal skills for historic renovation.^^ Tlie 
Laborers-Associated General Contractors of Amer- 
ica (AGC) Education and Training Fund, which 
celebrated its 20th anniversary in 1989, provides 
journeyman upgrade training in leadership skills, 
hazardous waste clean-up, and asbestos abatement, 
with financial support from the Environmental 
Protection Agency.^ 

Legal Framework 

The legal framework for apprenticeship in the 
U.S. h^s remained largely unchanged since 1937, 
when the National .-apprenticeship Act chartered the 
creation of BAT within the Labor Department. 3AT 
was given four missions: 

1. to formulate labor standards to safeguard the 
welfare of appr^tices; 

2. to extend application of these standards in 
apprentice contracts; 

3. to bring together employers and labor with the 
goal of developing apprenticeship programs; 
and 

4. to cooperate with State agencies engaged in 
developing standards for apprenticeship.^^ 

Withm this framework, a patchwork system 
involving BAT and some States has develope ' U 
the national level, BAT promotes apprenticeb»**p, 
fonmabzes national training standards developed by 
industry associations and unions, registers and 



services approved apprenticeship programs, and 
certiiies graduate journeymen. Twenty seven States, 
the District of Columbia, Puerto Rico and the Virgin 
Islands have State Apprenticeship Councils (SACs) 
established by State laws and formally recognized 
by BAT SACs perform many of the same functions 
as BAT, which has offices and staff in all States. 
Most SAC and BAT personnel agree that promc tion 
should be left to BAT, while the SAC concentrates 
on registering programs and both entities develop 
and service programs. However, this division of 
responsibilities is rarely spelled out in a formal 
agreement, causing confusion and sometimes con- 
flict between the agencies.^^ 

On successful completion of a registeied appren- 
ticeship program, the graduate journeyman may 
receive a certificate of completion from BAT or the 
SAC. As discussed above, manufacturers typically 
operate individual programs, rather than working 
through industry associations to establish uniform 
national training curricula approved by BAT. This 
decreases the portability of the journeyman certifi- 
cate, because a certificate granted by one State may 
not be accepted by employers in another Stale.^^ 

As part of a broader effort to enhance traditional 
apprenticeship, BAT is reviewing and revising its 
policies related to Federal and State roles in appren- 
ticeship. However, any attempt to increase Federal 
control will be limited by the fact that the 27 SAC 
States contribute far more in support of apprentice- 
ship than does the Federal Government. During the 
1986-87 fiscal year, SACs spent $15.25 million on 
apprenticeship administration, while BAT spent 
only $7.75 million in support of State prog-ams in 
both BAT and SAC States.^^ (The remainder of 
bat's $13 million budget for that year was spen. on 
national and regional operations.) Perhaps because 
they are willing to financially support greater 



^2GIovcr, 1988, op. cit., footnote 71, p. 18. 

"NeU P« Eunch, Uarnm$ to Work, Resources for Aduh Uarmng (The Carnegie Foundation for the Advancement of Teaching, draft manuscript 
forthcoming in 1990), p. 180. 

^Training Update, n. 10 Pecember 1989> (Pomfret Center, CT. Laborers-AGC Education and Training Fund, 1989), pp 3.5 
»5WiIham G. mxXXsikct^Apprenticeship Trmmng w America, the ' 'Fitzgerald Act' ' (19371987} (Congressional Re "'.rvice Report 87-902 E, 
1987),p.CRS-4. 

8<^Kenncth W. Toio, Robert W. Otover and John A. C^-'^nouski (eds.i. Coordination of State and Federal Apprentices.^, .dministr -'n,A report by 
the Apprenticeship Project Lyndon B. Jolmson School of Public Afiairs, The University of Texas at Austin (Austin, TX Bo, d of RegenL.. the Umversuy 
ofTcxas. I980).p.xiii. 

«7U.S.Dcpartmenl of Labor, bmplo)™^ and Training Admimstradon, ' ' ApprcnUtcship 2000. Focus Paper on Support AcUvities and Linkages,** 
Federal Register, Jan. 25, 1989, p. 3758. 

88McndiaiiCorp./*ApprenUceship2000.Projcci3C.Amilysisof$iateRoleoandResponsib^^^^^ Depai tmcnt of Labor, 



O .30, 1988, p. 2. 
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outreach efforts, the SAC States have about twice as 
much apprenticeship activity, (with an average 
1,100 registered programs and 6,200 apprentices per 
State) as Ihe BAT States, wWch have an average of 
500 registered programs and 3,300 apprentices per 
State.8? 

Quality oT Apprenticeship 

Despite; the patchwork legal framework, the 
quality of current, legally registered apprenticeship 
programs appears quite high, especially ftom the 
worker's perspective. Workers who have completed 
apprenticeship are generally well satisfied with their 
training, usually continue working at their crafts, 
and often move into supervisory positions.^ 

One recent study compared matched samples of 
1972 high school graduates who either entered 
apprenticeships, received other formal on-the-job 
training from their employer, or received no training. 
Those who had completed apprenticeships earned 
significantly more ($4,700 annually, for males) than 
those who received no formal training, while those 
who had received ofhax types of formal on-the-job 
training firom their employer earned more, but not as 
much more ($3,900 annually, for males).^^ As noted 
above, another recent study found that apprentice- 
ship training was more likely to result in increased 
earnings with a subsequent employer than other 
forms of employer-provided training.^^ This is 
because apprenticeship, especially in the construc- 
tion trades, leads to a widely recognized- portable 
journeyman's certificate. Like fornial education, 
apprenticeship offers a key benefit to workers — a 
recognized credential. 

Of course, not all workers successfully complete 
their apprenticeships. A problem that has affected 
U.S. apprenticeship programs smce the 1940s is a 
high dropout rate, cuirently estimated to be over 50 
perc^nt.^^ Although high, these dropout rates are 
moderate compared with those from school-based 
vocational education: Only 19 percent of high 




Pftoto cr^*N0tk)fml fmMng Fund, 
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As technology advances, Journeynian upgrading courses 
have become an irnportant component ,o? Joint union- 
n)anagenf)ent apprenticeship training programs. 

school graduates who enter community colleges 
complete a certificate or degree within 4 years of 
their high school graduation,^^ 

Although hard evidence is lacking, some trends 
point toward improved quality in apprenticeship 
training. For example, a growing number of joint 
apprenticeship programs, mcluding those in sheet 
metal, masonry, and iron work, are collaborating 
with colleges and universities to provide m-depth 
technical and pedagogical instruction to apprentice- 
ship instructors.^^ In recent years, jomt programs in 
caipentiy , bricklaying, insulation, and painting have 
updated their cunicula and* developed new national 
standards for apprenticeship tmming. And, as dis- 
cussed above, journeyman upgrade training to keep 
workers abreast of new technology is increasmg. 



«^d., p. 1. 

«>GIovcr, 1988, op.cit, footootc 71, p. 12. 

52Lynch, op. cit, footnote 10. 

S^^GIovcr. 1988, op. cit., footnote 71, p. 17. 

^U.S. Department of Education, National Assessment of Vocational IBducation, op. cit., footnote 44, 1989, p. xvii. 
O yvcr, 1988. op. cit. footootc 71, p. 17. 
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Potential for Expansion 

In 1987, the U.S. Department of Labor launched 
a two-pionged effort, * * Apprenticeship 2000* * which 
is aimed at both strengthening traditional appren- 
ticeship and expanding the apprenticeship concept 
(formal and on-the-job training leading to a creden- 
tial) beyond its present concentration in the con- 
struction trades. While BAT found considerable 
support for expansion among business, labor, acade- 
mia, and State and local officials, initial discussions 
also revealed several barriers. These include: 

• cost, especially for small employers; 

• perception of union control; 

• fear of * 'pirating** of apprentices; 

• lack of support structure (i.e., a joint appren- 
ticeship committee) for nonunion employers, 
especially small employers.^^ 

lb overcome these barriers, the agency is study- 
ing a number of alternatives for strengthening 
traditional apprenticeship, including expanded pro- 
motion of and technical assistance for apprentice- 
ship by BAT and the States; use of compet^cy 
testing or other devices to make apprenticeship 
certificates more portable across States; approaches 
for replicating the joint apprenticeship committee 
model in rionunion settings; loans to employers; 
subsidizing the costs of related instruction (this is 
currently done by the States); improving linkages 
betwe«i apprenticeship programs and educational 
institutions, JTPA, the Job Corps, and the Employ- 
ment Service; and improving consistency in State 
implementation of apprenticeship.^ 

BAT has too few resources to implement these 
alternatives. The agency for some time has not been 
able to service all employers who have or wish to 
have apprenticeship programs. For example, in the 
mid-l970*s, in Utali, BAT serviced the larger joint 
union-management apprenticeship programs while 
the SAC serviced smaller, nonunion programs. 
Neither agency had the resources to develop appren- 
ticeship programs in the rural, northern part oi the 
State.98 



This situation has worsened. Despite inflation, 
Congressional appropriations for BAT have re- 
mained ahnost constant, growing only from $13.86 
million in fiscal year 1978 to $14.02 million in fiscal 
year 1990. BAT*s real spending ability in constant 
(1982) dollars has fallen by more than one half smce 
its high point in 1978. This is reflected in the 
agency*s staffing, which has fallen from its 1978 
level of 495 people to only 247 people.^^ With fewer 
staff and almost no travel budget, BAT has made 
fewer visits to potential sponsors of apprenticeship 
programs and fewer onsite reviews of existing 
programs. These reductions in outreach could 
feed the widespread perception that BAT services 
only union apprenticeship programs, thus discourag- 
ing more nonunion employers from participating. 

Despite the c^ats in funding for its traditional 
mission of strengthening and expanding traditional 
apprenticeship, BAT hac received a share of JTPA 
research and development funding in addition to its 
basic budget. These funds are earmarked for the 
second part of the Apprenticeship 2000 Initiative — 
developing new approaches to apprentice training. 
In mid-19S9, the agency granted $1.8 million of 
these funds to three organizations, the 70,001 
Trainmg and Employment Institute, the National 
Allianc3 of Busmess, and the AFL-aO*s Human 
Resource Development Institute, to research and 
develop innovative apprenticeship programs. The 
first organization is working with small businesses 
in Indiana to adapt the apprenticeship concept to 
training of child care workers; the second is develop- 
ing structured on-the-job training for bank tellers in 
conjunction with the American Banking Associa- 
tion, and the third is developing upgrade training for 
aircraft manufacturing and health care workers in the 
State of Wasliington. 

In early 1990, BAT was made part of the new 
Office of Work Based Learning (OW^L) within the 
Department of Labor. OWBL also has program 
responsibility for retraining displaced workers and 
trade adjustment assistance. The new office is 
evaluating proposals for demonstration programs 



9<^U.S. Department of Labor. Employment & Irammg Adnumstralion, " Apprcnaccship 2000. Focus Paper on Support Activities and Linkages," 
Federal Register, Jan. 25, 1989, pp. 3ySl'3m. 
!"n>id. 

98Gaiy B. Hansen and Mark H. Skidmore, ' 'Closmg the Rural Employment and Tramim, Gap. A Utah Experiment," Thrust, April 1985, p 52 
99lnfonnation supplied by the U.S. Department of I^bor, Jan. 6, 1990. 
*^^obcrts T. Jones, testimony, op. cit, footnote 70. 
^ '^iManpower Information, Inc., Employment and Training Reporter, vol. 20, No. 46, p. 1239. 
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enhancing school-to-work transiLons for young 
people. A total of about $3.5 million will be given 
out during 1990 to support those research and 
demonstration programs.'^ 

If successful, these new demonstration projects, 
as well as those described above, could help spread 
concepts of apprenticeship. In the American context, 
these concepts may have more potential than tradi- 
tional, legally-registered apprenticeship. An effort to 
expand ' gaily registered apprenticeship program*^, 
the National industry Promotion Program, launched 
in 1976, had only limited impact. All of the induotry 
associations ceased their national appreLticeship 
activities when the flow of Federal funds was 
stopped in 1979. At the local level, a few programs 
involving unions such as the fire fighting apprentice- 
ship, continued, but those in nonunion industries 
floundered. For example, in the auto repair industry, 
the lack of industry association support meant that 
there were never a substantial number of apprentice 
auto mechanics.'^^ Without strong trade associa- 
tions or another avenue of collaboration, few firms 
continued conprehensive, structured, work-based 
learning. 

By contrast. General Motors has developed a 
highly successful training program modelled on the 
apprenticeship concept. (TTie progr am is not regis* 
tered.) Each student entering the pru^am is spon- 
sored by a GM dealership and I ^d a competitive 
training wage during the on-the joh training portion 
of the 2-year program. Launched in 1980, this 
program provides classroom training tlirough lotal 
community colleges Approximately 2,400 GM 
repair technicians have completed this program 
since its inception. Although graduates have a 
guaranteed job with the sponsoring GM dealership, 
an increasing number are going to work for other 
auto repah: shops as the quality of the training 
becomes known.^^ As discussed in chapter 5, other 



uto manufacturers are no^ developing automotive 
technician training programs similar to GM's. 

Whether legally registered or not, most U.S. 
apprenticeships are filled by young adults, rather 
than teenagers. This is primarily due to the limited 
scope of apprenticeship — with demand for training 
slots exceeding suppl>, apprenticeship sponsors can 
choose carefully, looking for prior work experience 
as evidence that a young adult will succeed in 
apprenticeship. ^^^^Nevei dieless, successM School- to- 
Apprenticeship programs, linking high school voca- 
tional students with formal apprenticeships, do exist 
in a few locations. Expanding such programs would 
make an important contribution tv/ improving the 
amount and quahty of training for younger workers 
In addition, school-based internships and nontradi- 
tional apprenticeships, such as those discussed in the 
vocational education section above, would greatly 
help young people make the transition from school 
to work.^^ 



JOINT UNION-MANAGEMENT 
TRAINING PROGRAMS 

Man) unionized workers receive transferable 
training and career counseling through contracts 
negotiated with thei: employers. Although unions 
represent a small and declining share of the labor 
force (from a peak of 35 percent of the workforce in 
1954 to 16.4 percent in 1989),^^ their influence on 
workplace training has been disproportionately large. 
Some features of union-negotiated retraining pro- 
grams for laid-off workers, such as income support 
while in training, advance notice of layoff, and 
remediation of basic skills, have been adopted into 
Federal programs'^^ for workers laid off uy non- 
union as well as union firms. But unions also 
influence training programs for employed workers. 



*°2irent Lynn, Office of Work Based Learning, U.S. Department of Labor, personal commumcaUon, Aoguii 19^0. 
i^Glover, 1988, op. cit., footnote 71. p. 28. 

*^Jim Choulochas, General Motors, personal conmunication, June 1990. 

"*^Fcdrau& Associates, ' 'Linlangthc Secondary VjcaiioiulEda»^uoiiS>aH.ni with Appieauwtolup, papc* aubmiiicd tu the Bureau uf Apprenuw;j>hip 
and Training, U.S. Department of Laboi", Oct. 17, 1988, p. 29. 

'^For a comprehensive discussion of school based apprentiwcshjp mudcis, sec SiephtnF. }Unuiwti^Appicnn,.tihtp Jot Adutihood v»tew \ork, N\. 
Maanillan,Inc., 1990), pp. 158-185. 

107« 'Union Membership Down to 16.4 percent of Workers in 89," Daily Labor Report, op. cii, footnote 72, p. 1. 

^'^•Publit Law lOO 379, the Worker Adjustmcnund Rcuaimng Nuiifiwauun Aci re^uirc^ all cmplu^ci^ of 100 oi mure woikci (w ^ive advan«.cflyUtc 
of layoffs anu Public Law I00~4l8, the Ommbus Trade and Cumpcuuvencss Aci of 1988 provide-s funds foi mcumc support anU lemediauun of UisiC 
skills during retraining of workers served by the Federal JTPA Title HI displaced wo»^ker program. 
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j-;Pgr-a-vari&ty-of reasons, iarge^n^ employ- 
ers fiequeatly miucif or T>etter tfe benefits 
(including training programs) and working condi- 
tions negotiated in imionized companies.^^ Perhq)s 
the most notable recent example was the United 
Auto Workers' (UAW) attempt to organize Nissan's 
Smyrna, Tennessee auto plant in 1989. According to 
:one observer, the extensive cross-training and ex- 
panded job responsibilities given; to workers at the 
plant was the key factor in the uniuVs defeat^^^ In 
addition, Nissan had maintained full employment 
during a sales slump; employment security is a key 
UAW goal, but union-negotiated protections with 
the **big three' ' U.S. automakers allow layoffs when 
sales fall Like Nissan, a growing number of 
nonunion employers may begin to piovide training 
packages similar to, or even better than, fliose 
offered through the large joint union-management 
programs discussed below. 

Since 1982, contract negotiations in the auto and 
telecommunications industries have led to the estab- 
lishment of five large, joint, union-management 
training corporations. They are: 1) The Uniteji Auto 
Workers (UAW)-Ford National Educational Devel- 
opment and Training Center; 2) The UAW-GM 
Human Resource Center; 3) The Communications 
Workers of America (CWA)-U.S. WEST Communi- 
cations Training Partnerships, Inc.; 4) The Alliance 
for Employee Growth and Development (a joint 
venture of AT&T, CWA, and the International 
Brotherhood of Electrical Workers); and 5) The 
UAW-Chrysler National Training Center. In early 
1989, the United Steel Workers of America (US WA) 
ratified contracts with several major steel companies 
which wiU create similar corporations. 

As shown in table 8-1, in 1989, these five entities 
offered training to a total of 709,000 workers and 
had annual budgets totaling about $324 million. On 
average, $460 is available per worker per year. 
However,most workers do not take advantage of the 
trainings and much more than the average is availa- 
ble in some of the companies. 

Three of the joint training programs (UAW-Ford, 
UAW-GM, and the Alliance) .were bom in times of 
crisis in response to mass layoffs.^^' This initial 
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Joint union-management training programs offer tesSn'^ 
preparation courses In auto pTants after hours. 

focus on retraining laid off workers led all of the 
joint training programs to emphasize broad, transfer- 
able skills and career counseling. Over the past few 
years, most of the five corporations have targeted the 
majority of their funds at upgrading the skills of 
employed workers; however, the focus on transfera- 
ble skills has not changed. Courses are typically 
offered outside of regular working hours at the plant 
site. They include ij)asic skills, computer literacy, 
career and educational counseling, financial man- 
agement, and preretirement planning. 

Although the new joint union-management cor- 
porations have captured the public eye, some unions 
and their employers have developed successful joint 
training efforts without creating separate traioing 
entities. Two examples are the joint training pro- 
grams developed by the Communications Workers 
of America (CWA) and Pacific Northwest Bell, 
which have enhanced both workers' employment 
security and company revenues, and the joint 
* 'Career Ladders'' program developed by Hospital 
Workers, Local 767 of the Service Employees 
International Union and Cape Cod hospital (see 
boxes 8-B and 8-Q. There are many other examples 
of local unions and enq)ioyers throughout the United 
States developing a variety of training programs 



^<*9ftcd K. Foulkcs, **Uazt Nominionizcd Employas,** Jack Sdcbcr ct al. (cds.), US. Industrial Relations J9S0-J980: A Critical Assessment 
(Ma'Uson, WI: lodustrifil Relations Research Association, 1981), p. 156. 

iW"Xiaining Kept UAW Out of Nissan," American Machinist, October 1989. p. 37. 

'"ThcseprogramsarcdiscusscdingrcaterdetailinMargarctm •*TbcRolcof LabwUnionsinT.-ainingofEo^loyedWoikcn/* Work^ 
Y^":\ Woikcr Training Pirojcct. May 28, J989. 
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Table 8-1— John Unlon-Managemen- Training Corporations 



Amount potentially 

Namo 1983 budget Nunriberof available per 

(year created) (in nililions) workers covered worker in 1989 

UW-Ford National Education, Development and 
Training Corporation (1982) $63* 105,000 $600 

UM-GM Human Resource Center (1982) $200»> 360.000 $556 

PATHWAYS^ (1984) $5 40.000 $125 

U/W-Chrysler National Training Center (1985) $45 79,000 $570 

Alllanco for Employee Deveiopment. inc.<^ (1986) $11.3 125,000 

Total $324.3 709.000 $457.40 

NOTE. Contract nogrmitions dur1r>g 1989 lod to creation of three new Joint unlon>management training programs; 1J The United Steet WbrKorsof America's 
Career 06V9.<}pment Institute, with Bethlehem, Armco, Inland, and LTV Steel companies, has an annual budget of $10 million to serve about 50,000 
steelworkers.or $200 per orker per year; 2) The CWA-BeHSouth Corp.'s Employment S^rity PARTNERSHIP program Is funded at $130 per worker 
p er year. starti.)g in January, 1 990; 3) The Aeorospace Machin^ts Industrial Lxxige 751 >6oGing Company's Quality Through Training program is funded 
ot about $12 mlliion per year for 42,000 workers, or about $266 per worker par year. 

^Exdudes local funds, which go directly to Joint local committees. 

bVery decentralized. TotrJ Includes $50 million which Is allocated directly to local ]olnt training committoos. 

^Jolnt venture of Communications Workers of America (CWA), International Brotherhood of Boctncal Workers (Ibtv.^, and U.S. WEST Communications. 
<*Jolnt venture of CWA. BEW, and AT&T 

SOURCE: Office of Technology Assessment, 1990. 



dealing with basic skills, health and safety, produc- 
tivity, quality, and other common concerns. 

Joint union-management training programs have 
the potential to broaden workers* access to training. 
For example, due to continuing layoffs of less senior 
employees, many union members are now middle- 
aged or older. In 1988, when workers between aged 
45 and over made up 26 percent of the total labor 
force, they comprised 35 percent of workers repre- 
sented by unions.^^^ Although comp ^-provided 
training might bypass tliesc worke ^, die joint 
programs use techniques such as peer counseling, 
context-based basic skills courses, and onsite classes 
to encourage older workers' participation. 

Relationship of Job:! Programs to 
Company Training 

Most of the new joint training corporations are 
designed to supplement, not supplant, the parent 
corporation's regular, job-related training. Only at 
General Motors is the joint program viewed as a 
primary delivery mecharusm for training of hourly 
workers, including job-related, on-hours training as 
well as more generic courses after hours.^^^ (See ch. 
4.) 



In reality, however, all of the jouit programs do 
have links with the corporate trainuig system. For 
example, at Ford's Van Dyke plant, 14 UAW- 
represented workers sit on the l6-member technical 
traming committee, which identifies on-hours train- 
ing needs for the hourly workforce.^^"^ 

As at Ford, joint training committees in Qirysler 
plants work closely with corporate trainers. The 
committee at Detroit Axle — ^a plant that had been 
threatened with closure — ^helped the company suc- 
cessfully install new technology. As part of a larger 
program to maintain competitiveness, Chrysler de- 
cided in 1987 to add truck front-drive axle produc- 
tion to the plant, which had previously produced rear 
axles only. The local jouit training committee 
designed an 8-week training program in operation of 
newly purchased Okuma CNC machine tools, in- 
cluding four weeks in class with four weeks of 
hands-on experience operating the machmes usmg 
dummy parts. In total, 37 new jobs involving 
computerized machining of axle partb were created. 
Although obviously aimed at job-specific skills, this 
training was financed with joint funds and con- 
ducted on company time.^^^ 



"2»«Union Membership Falls to 16.8 Percent in 1988/* Daily Labor Report, op. cit., foomote 72 (table 1), p. B»14. 

'"Paul Dclker, "Worker Tiarnmg. A Study of Nine Companies," report submitted to OTA under contract #H3-6/85, September 1988, p. UO. 
"^Beverly Gcbcr, "The Rcsuirccaon of Ford," Training, vol. 26, No. 4, AprH 1989. p. 26. 
O Trainees Fill 37 New Jobs/* iVTC Newsline, vol. 1. No. 1. 1987, p. 4. 
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nox 8'B— cm-Pacific Northwest Bell 

Pacific Northwest Bell (PNB) was one of three Bell Operating Companies that were combined to form U.S. 
WEST Corp. when AT&T was split up in 1984. Until 1987, when h was merged into U.S. 'w^EST Communications, 
the company operated somewhat independently. Headquartered in Seattle, PNB provided local and long-distance 
•telephone service in-lhe:States of Washington and Oregon. In 1987, the company employed 14,500 workers, 
including about 10,000 represented by the Communications Workers of America (CWA) and the Inten'iational 
Brotherhood of Electrical Workers (IBEW). 

Accordii^g to PNB's Director of Employee Relations, * 'the company and the unions arc constantly looking for 
common ground and common issues that will give us an umbrelia under which joint activities can take place. ' ' ' This 
approach to labor relations evolved slowly, beginning in 1980, when CWA proposed a joint union-management 
Quality of Worklifc (QWL) process during national contract negotiations with AT&T. Based on that contract 
language, which appUed to the whole iBell System, the company and union agreed to jointly train labor and 
management facilitators who would lead shop-floor committees in audressing issues of concern to the union, . 
management, or both. 

In 1984, PNB and the union expanded the QWL process by appointing three organizational change consultants 
(OCCs), jt-cpoiting to management. CWA, and IBEW respectively. In 1985, this team merged with the company's 
Organizational Development Group and received a $50,000 grant from the Federal Mediation & Conciliation 
Service (FMCS) to develop and promote innovati,^e approaches to labor-management cooperation. 

The OCC's were soon called in after management had tried and failed four times to teach Installation and 
Maintenance G&M) technicians, how much they couid charge for work on equipment and wiring not own id by j 
PNB. The company, seeing Uttle revenue generated by the labor hours spent, had stopped marketing the technicians' | 
services, and layoffs appeared likely. The company's concern was money, the union's concern jobs. A jointly ^ 
developed training course, delivered by spcciall) trained technicians to ihcu peers throughout Washington and 
Oregon, helped meet both needs. One year after the training was delivered, a total of $1 .4 million had b^n billed | 
for thetechmcians* work, and demand for their services had increased so much that surplus workers from other job 
titles were abJc to move into these jobs.^ 

As the OCC group worked with various union-management committees, other training programs were 
dev* -oped. For example, a s;-jvey showed that Systems Technicians, who work on computer-telephone hookups | 
and ether special systems, were unhappy with the quality of tlieir training. A joint union-management team ^pent j 
4 months in 1985 U^^eloping a basic electronics course, which was subsequently delivered on company time to i 
about 400 technicians and iheu: supervisors at a Vocational Technical School outside Seattle. The total cost of tlie . 
3- week course, was about $1.2 million. Another example, onsite classes offered by community colleges at worksites 
in Seattle, and Portland, beginning in 1986. Local union and management committees identified the need for courses 
in basic arithmetic, writing, computer programming, and electronics and arranged the logistics.^ 

Although the 1986 contract between PNB and CWA provided nc money specifically for training, the 
commitment to jointness has resulted in expenditures of large sums of money in addition to those described above, . 
For example, a joint task force created in 1985 to deal with future surpluses of Central Office Technicians due to . 
digitalizaiion of central switching offices idenafied a broad ncvJ for career counseling and retraining of all workers 
to minimize future layoffs. To deal with this need, the joint task force helped local managers and CWA officers 
develop pilot education fairs in Yakima, Washington and Eugene, Oregon in early 1987. Representati^ cs of local | 
colleges as well as internal company and union training programs set up booths at the 1 -day fairs. Atte* ^nce was j 
so high and response so enthusiastic that the joint task force ultimately helped local joint committees in 25 cities . 
create similar •'Opportunity Expositions." The total cost to PNB was about $50,000, in addition to lost wages for ; 
those workeis who attended on comp44ay time. The succcssftil ci^tion and delivery of a wide range of traming 
programs at PNB demonstrates that joint training can be one of many offshoots of a strong, cooperative, 
labor-management relationship*"^ 



^ A Conversaiion wjili Amuld Manscib, ' Labor Relauvns Tuduy v^.S. Departniw. of Lalvji, Bureau of Labor Management Relations 
and Cooperative Programs), May-June 1987, vol. 2, No. 3. 

^Margaret Hilton and Ronmc Straw, Cooperative Tramirig in TclccummuniuiUoni. Caic Studies,' * Monthly Labur Re^icn, Ma> 1987, 

p. 35. 

3lbid. 

'*Annic Hill, Chair, CWA-PNB Training Advisory Board, personal communication, Marcl) 1988. 
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Box 8'C—SEIU-Cape Cod Hospital 

The Service Employees International UnioA (SEIU) represents about 875,000 service v oricers, the majority 
of whon» '•'crk in public or private health care,* In 1979, the union received a $300,000 grant from the U.S. 
Department of Labor's Bureau of Apprenticeship and Training (BAT) to determine the feasibility of applying 
apprenticeship to the health care industry. Later, with the assistance of two more BAT contracts, SEIU's nationd 
office developed a modified apprenticeship m^el, termed LEAD, or Lifelong Education and Development 

By 1984, the LEAD program included staff at both SEIU international headquarters in Washington, DC and 
in 1 1 regions of the countiy. Although staff were laid off wh<jn Federal funds were cut off the following ycai^, 
several successful LEAD programs continue to operate at the local level. One such example is found at Cape Cod 
Hospital. 

During 1981 contract negotiations, SEIU's national LEAD director helped Hospital Workers Local 767 win 
the broad o^thnes of a comprehensive upgrading program for its members. Local 767 represents all nonmanagement 
workers except Registered Nurses (RNs), or about 650 of the hospital's 1,100 employees. As called for in the 
contract, a Joint Career Development Comminee was created. The graup met weekly for over a yca«" to negotiate 
on the quaUfications required for c try represented job, ranging from the lowest paid Housekeepers and Pot 
Washers to the highest paid Pharmacists.-^ 

The resuh was a comprehensive jomt tnuning program, dubbed "Career Ladders," which has been continued 
and expanded during subsequent contract negotiations. A key element m tlic program is a Career Ladders booklet 
descnbmg requirements for about 100 jobs and hstm^ 6 in-house trammg programs and 12 traineeships available 
to meet those requirements. Normal attntion and turnover combined with continuous introduction of new 
technology creates a continuing demand for skilled workers at Cape Cod and other hospitals. 

Under the Career Ladders program, workers know exactly what they must do in order to be promoted."* For 
example, an entry-level housekeeper knows that, to become a Unit Clerk, sfhc must complete training in Medical 
Terminology (offered at the hospital) and be able to type 35 words per minute. At least one worker has . ladc this 
transition, involving an increase oiihrre levels in pay grade, within 6 months. 

Union and management agre^ that the 7 hlebotomy traineeship has been quite successfiil. The Phlebotomists, 
who draw blood, arc in grcai Jcmand, especially in the summer months, when tourists swell the population of Cape 
Cod and its hospital. In 1984, about 30 workers successfully completed tnuning and were promoted to the 
Phlebotomist position. In early 1989, tlie Joint Career Development Committee agreed to offer new uainceships 
in Piiicuotomy and tlie higher level job of Histology Technician. 

In compaiison with many o»hei joint union management training progra'ns, the Cape Cod Hospital program 
IS much more explicitly aimed at ^luil opportunity for mmonties and wom^n. From the vantage point of the Local 
President, the key benefit to the uiuon members is that opportunities for trammg and promotion arc now based on 
seniority, rather than being left to the discretion of manageme t. 

The hospital's Dircciui of Labor Relations describes the ptognm as "an employee benefit with significant 
benefit to the employer.** The hospital docs not pro ide its own formal traimng, all trainmg of nonmanagement 
employees is done through Career Ladders. 

The overall approach to training appears to benefit both union a ' management, but is difficult :o transfer to 
new locations without the support of the national union and Federal funds. 



Oean Ross, SEIU, personal communicatioo, November 1988. 

^'Imc. imual contract was one of several ' 'New Imuaiives contniM to Utx)t unions and other organuaaons interested in developing 
apprenticeship programs. Tbe.% funds were appropriated to the Department Of Labor as discretionary funds under the Comprehensive 
Employment and Training Aci (CETA;. and O^mcled through BAT. In 1977, BAT disseminated about $15 ouUioc of these funds for research, 
development, and demonstration projects rciated to apprenticeship. However, funds were cut back, m 1978. and a ter 1980, \hcxc were almost 
no **New InitiaUves** contracts and grants. SEIU was one of few organizations to receive more funds during the iQSOs. 

^Fred Bodcnsiek, • Umon, Hospital Are Enthused With Success of Ladder Program/* Cape Cod Register. JuiiC <«.3. 1^ ij3- 
**The following discussion is bascc un February 1939 mia views with Wilham Pastrticb, President, Hospital WorkerxSEIU Locd 767. 
Theresa Belmont, Director oi Labo' Relau^a:>v Cape Cod Hospital, and Jeanne Savoy, SEIU P^»«'3entauve to Career Ladden Committee. 
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During 1987 and .;/88, two divisions of AT&T 
(operator services and long-distance services) desig- 
nated the Alliance as the ''official response for 
career development needs.""^ In other words, these 
divisions of thccompany wiU not develop a separate 
package of career counseling for employees, but will 
lely on the Alliance -to-provide these services. It 
appears, then, that joint training programs- are 
increasingly linked to the companies' strategic 
goals. 

Mixed Quality of Training 

Joint union-management training programs are 
often quite decentralir^. ^iVpically, a corporate- 
level joint committee often supported by a staff, r*ts 
overall policies and funds development and delivery 
of some training courses, while more detailed 
funding and training decisions are made by ji;?;it 
training committees at the local level. In addition, 
many training decisions arc made by the workers 
themselves who use employer-paid tuition ^^^4si- 
ancc to take courses. A variety of public and private 
training consultants, as well as in-house trainers, are 
used within this decentralized stnictu'-e. 

One result is a wide range in the quality of training 
supported by joint union-management programs. As 
dJjscussed in chapter 5, one unscupulous training 
company attracted UAW members to its classes by 
offering free computer components, but providing 
little training. This happened early in the history of 
the UAW-GM joint Human Resources Center, a 
highly decentralized entity that sends about one- 
fourth of its $200 million annual revenue stream 
directly to joint training committees in the plants.^ 

lb improve quality, the joint training programs 
have tried to increase the expertise of local commit- 
tees and at the sai»ie time provide career and 
educational counseling to help workeis in their 
selection of educational providers. Today, each local 
joint U^-GM joint training committee is staffed 
by full-time local joint training coordinators, who 
are trained by the Human Resource Center in 
development, design and evaluation of training.^ 
UAW-Ford and UAW-Quysler have hired full-time 



career counsellors to assist local joint coL-mittees 
with design of training and selection of training 
providers as well as to counsel indi' ^dual workers. 
However, within the UAW programs, career and 
educational counseling remains strictly voluntaiy, 
and workers may sign up for courses without prior 
counseling. 

The two joint training corporations w iated by 
the Communications Workers of Ame*. -a (CW\) 
require career counseling. Workers muGt meet with 
a counsellor and develop a career plan in order to be 
eligible for prepaid tuition. Courses must be related 
to the career plan in order to be eligible for 
assistance. Other rules apply as well. For example, 
CWA-U.S. WEST Communications will no: pay for 
flying lessons as a hobby but wiU pay for ground 
school and instruction if it leads to a crmmercial 
pilot's license."^ 

Tuition Assistance 

Most of the joint programs offer workers tuition 
assistance to take .courses on theL own time. Such 
courses may be job-related, for personal develop- 
ment, or to prepare for new careers.^^^ As shown in 
figure 8-2, use of tuition assistance grew as die 
programs have paid tuition assistance dircx^tiy to 
schools, removed penalties for noncompletion of 
courses, and provided career and educational coun- 
seling. More recently, perhaps due to tax changes 
(see below) participation in some of the programs 
has dropped off. Nevertheless, a large fhicton of 
each workforce has benefited, when cumulative: 
enrollments over time are considered: At U^W- 
Ford, 27 percent of the workforce has taken accred- 
ited courses at one time or another since the program 
was instituted in 1984. At UAW-Chrysler, tiie 
comparable figure is 36 percent, includia- personal 
developmerat courses. PATHWAYS enrolled 30 
percent of its workforce in its first 3 years of 
providing aiition assistance. These programs are 
very beneficial to workers, because many enroll in 
courses leading to 2- and 4-year degrees — ^tiie 
formal, widely recognized credentials that are most 
likely to enhance their careers and earnings. Al- 



"^/itf Alliance. Annual Report (Somerset, NJ: Tlie Alliance for Employee Growth A Development, Inc., 1989), 8. 
"TDon Davis and Rich McMiJan, Co-Directcr5», UA^-GM Human Resouice Center, personal cowmunicaiion, Apr 27. 1589 

"^Hcib Hackcnburg, "Pzthwys* Presentation: It Sells Itself/* MB Times, vol. 7, No. 15, July 29, 1987 

*20xhc Alliance parchascs moat tnunmg for groups of woucrs, ratha than relying on individual use of tm stance (Don Trcu n. The Alliance. 
^-«onal communicaiion. Aug. 30, 1989). 
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though tuition assistance programs are expensive, 
they aie.much less costly than on-hours training, 
because the employer can avoid paying workers* 
salaries whUe in training. 

As the joint programs were gathering momentum, 
tuition assistance benefits paid to workers for all 
types of courses — those related to their current jobs 
and those taken to prepare for new careers — ^were 
not taxed as income. As discussed above, this 
changed tenq^orarily when Congress made tuition 
benefits for non-job-related courses taxable between 
December 21, 1988 and November 1989.^^^ Al- 
though Congress restored the tax-exempt status of 
all tuition benefits retroacti vely to January 1, 1989, 
participation in the joint union-management pro- 
grams fell during the^Iong period of uncertainty (see 
figure 8-2). As discussed in ch^ter 2, making the tax 
exemption permanent would remove any tax imped- 
iments to worker participation in qualified tuition 
assistance programs, whether sponsored unilaterally 
by employers iJTjoinfly with xmions. 

Future Outlook 

The future prospects for joint xmion-management 
training appw bright At General Motors and Ford, 
union and management have reaffirmed their com- 
mitment to the joint corporations through three 
rounds of collective bargaining, Chrysler and UAW 
renewed their commitment tc joint training in 1988, 
and the CWA and AT&T agreed to continue the 
Alliance even before opeqing formal contract nego- 
tiations in 1989. Participation in voluntary training 
programs offered by the five corporations has 
dramatically increased since their inception, and 
each corporation has had to add staff to accommo- 
date this growing demand. Cumulative enrollments 
in all types of training programs offered by each 
corporation range from 16 to over 50 percent of the 
eligible workforce. 

There are three factors .iiich could threaten joint 
union-management training: 

1. lack of evaluation to demonstrate the quality of 
training provided; 

2. deterioration of the current cooperation be- 
tween the imions and managements; anJ 

3. further decline in the unionization of U.S. 
workers. 




Photo crodft Tb€ AMIanc* for Employe Growth 

Joint unIon*management training has spread from the auto 
Industry to telecommunications. Kere» a union- 
represented AT&T employee receives on&on^one 
coaching from her Instructor. 

First, most joint union-management training pro- 
grams are not evaluated. This is n ,>t surprising: As 
discussed above, very few company training pro- 
grams receive rigorous evaluation because of the 
time and expense required. Evaluation of joint 
programs is particularly difiBcult because they are 
designed to achieve a variety of goals. Nevertheless, 
it k possible to assess the quality .of individual 
courses and programs. The CWA-U.S. 'V* Com- 
munications program has conducted several studies 
of specific prograins and services, and all three of the 
UAW joint programs have begun to evaluate their 
r ^jor programs. The results of these studicjs could 
be useful to the broader training community as well 
as to the joint programs themselves. 

The second threat — decline in imion-manage- 
ment cooperation, which forms the basis of the joint 
training corporations — is real, but is unlikely to 
affect joint trauiiag in the near future. Although a 
vocal minority within the UAW has raised aware- 
ness of some of the flav;s of **joiQ!ness,** the 
top-level leadership remains rkmly conamitted to 
cooperation when it is in both the imions' and 
management's interests. Training is seen as such as 
area. The CWA has strongly supported joint trainmg 
even while reducing its commitment to joint "Qual- 



*2ipublicL»vl00^7,^)prdvedNov. 10, 1988,rctcoactiveIy cxtcn led Section 127 firom Jan. 1, 1988(ithadaq>ircd(mDcc.31, 1987) through Dec. 
31, 1988. Hu law also disi^iaUfied 'onnerly eli^Ie graduate level combes. 
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ity of Worklife'' programs aimed at other areas of 
labor-management cooperation. 

However, as the unionized percentage of the 
workforce shrinks, the possibilities for joint union- 
management efforts, not only in the area of training 
but dlso in other productivity and quality issues, are 
diminished. Since 1960, the perceniag''^ of private 
sector workers covered by union contracts has 
plununeied, while the percentage of government 
employees represente4 by labor unions has in- 
creased. In 1989, union members made up 37 
percent of employment in government, compared 
with only 12 percent in the private sector.^^ The 
decline in private sector unionization in the United 
States is in sharp contrast to the situation in Canada, 
where labor law makes union organization much 
simpler and allows less scope for management 
opposition. 

RETAINING THE SKILLS OF 
OLDER WORKERS 

The U.S. population is aging. The proportion of 
the population age 45 and older will increase 
steadily from 1991 to about 2010 when the last of the 
baby boomers enters this age group. At the same 
time, a decrease in the youngest age group from 
which workers are drawn, those 16 to 24, is 
projected.^^ One way that companies can compen- 
sate for projected workforce shortages is to retain 
older workers in greater numbers and/or for more 
years. However, an increasing proportion of older 
workers in the labor force means that it will be 
important to know how advancing age affects the 
various skills that contribute to job performance, and 
if there are negative effects, how to reduce or 
compensate for them. If age-based physiological 
changes do not have a significant effect on perform- 
ance, (here is still the question of whether older 
workers receive adequate training to match their 
skills with changing technology. This chapter de- 
fines older workers as those 45 years old and older 
(see footnote 12). Hence the discussion covers not 



only those at the young end of the older worker 
group, but also those who are now ty^' "Uy retired 
(65 years old and older), because ther y be more 
job opportimitles for suca people in the years ahead. 

Laboratory studies show gradual declines in 
sensation and perception, motor control, learning, 
and memory with age, but how these changes affect 
job performance has not been well-researched.^^ 
Laboratory tasks may be poor surrogates for 
worlqjlace tasks. In addition, people become more 
heterogeneous with age. Accordingly, chronological 
age is a poor predictor of significant reductions in 
the productivity or trainability of any particular 
worker. Better informa'lon on the relationship be- 
tween laboratory test resiJts and job performance 
would facilitate development of more accurate 
predictors of productivity and trainability than 
chronological age.^^ 

Despite age-related physiological changes, age- 
related declines in performing traditional tasks in 
most occupations seem to be gradual and slight, and 
it appears that the ability to produce and learn is 
unaffected in healthy workers beyond the age of 
65.^^^ The explanation for the apparent lack of 
performance declines may be that judgment and 
experience of older workers compensate for some 
age-related physiological declines or because people 
with significant age-related deficits remove them- 
selves from the workforce, or both. 

Sometimes the decision to leave the workforce is 
not due to diminished capacity to accomplish job 
tasks per se, but due to other deficits that indirectly 
affect performance and/or enjoyment of work. The 
hard-of-hearing person is often mistakenly per- 
ceived to be inattentive, slow-thinking, or aloof, 
when instead the person has simply not heard a 
question or listniction or has heard it incorrectl}' 
Such misconceptions may cause workers with age- 
related deficits or disabilities to leave the workforce 
prematurely.^^'' 



*22**tJmon M'Jtnbcrship Down to 16.4 Percent of Workers," Daily Labor Review, op. cit., footnote 72, p. B-8. 

J^Thc data for those aged 16 to 24 u irom Howard N. Fullcrton, Nuw Labor Force Projccuons Spanning 1 988 to 20CX)/* Month: j Labor /Review, 
vol. 112. No. 1 1. November 1989, p. 8. 

*2<F.R. Roihstcin, with D J. Ratte» op. cit., footnote 1 1. ?p. 1-30. Much of the discussion in this secaon is drawn from this report. 
<«Ibid. 

l2fiD. Baugher. "Is the Older Worker InhcrcnUy Incompetent?" Aging and Work, fall 1978, p. 248. 

^*'^F. R.Rothstem, Reducing the Impact of Age-Related Heanng Loss, unpublished concept paper for the Naaonal Council on the A^^^j, November 
1982, p. 2. 
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Even without adequate data on age-related physi- 
ological changes and job performance, common 
sense leads to several conclusions. First, most jobs 
do not demand perfom:ance at maximum physical 
capacity; jobs requiring physical strength and a rapid 
work pace would be most affected by advancing age. 
Conversely, work that depends on experience or on 
building a clientele puts the older worker at an 
advantageJ^ Second, declines in heavy manufac- 
turing and increases in service jobs will liely reduce 
the impact of agr^ on job performance. Finally, the 
great variability among workers in the same age 
range means that policy with respect to the older 
worker should be flexible and individualized rather 
than uniform.^^^ 

Practices That Con.pensatefor Age-Related 
Changes 

Efforts to compensate for age-related deficits 
focus either on the worker or on the job. When the 
focus is on the worker, one approach is to try to 
reduce the deficit. Company-based health promotion 
programs have the potential to improve the health 
and thereby the overall job peiformance of middle- 
aged and older worJcers.^^o Another approach is 
training. While research is limited, some evidence 
suggests that training can overcome some age- 
related deficits. Hearing loss, which accounts for the 
largest nuniber of all sensory loss disorders with 
age,^'^ is an example. A promising training approach 
tested in a nursing home and yet to be tried in an 
employment setting involves traio''*^ both older 
persons and those with whom they interact in new 
communication techniques.'^^ The training is not sign 
language but teaching heightened sensitivity to the 
possibility of misunderstanding or partial under- 



standing. Such techniques are likely to be applicable 
to the workplace. 

When the focus is on the job, the nimiber of hours 
worked can be reduced and/or the characteristics of 
the job can be modified to facilitate retention of 
older workers. Part-time work can meet business 
needs for peak-time coverage and for workforce 
flexibility. On the other hand, employers n^ay use 
part-time work as a way to avoid offering benefits. 
Nonetheless, part-time work is an attractive option 
for some older people. 

Part-time work arrangements include job-sharing, 
phased retirement, and, increasingly, reemployment 
of ^etirees on a part-time or contingent basis 
(postretirement employment). Travelers Insurance 
Co. uses 16 retiree.; hz job sharers in four positions 
staffing a co. sumer hot-line. As an example of 
phased retirement, Polaroid offers workers a "try- 
out retirement" option, in which they can reduce or 
even terminate their work schedules with the option 
of returning tc full-time responsibilities if they 
change their minds.^^^ Postretirement employment 
comes in *4 variety of forms. Depending on pension 
provisions, retirees can reoirn to their previous 
employer as part-time employees, as contract work- 
ers, through an outside temporary agency, or as part 
of a job bank or internfJ temporary woii^ pool.^^^ 

Job modifications include job transfer, job rede- 
sign, and job accommodation. Stouffer Foods Corp. 
allows older workers to transfer from the faster- 
paced retail assembly lines to the slower-paced 
institutional lines if their work slows down or 
compromises safety.^-'' in job redesign, the work is 
changed to reduce lifting, climbing, or prolonged 
standing. Job redesign is often informal and individ- 



^^PK Robinson, "Agv. Health and Job Perfonnancc.'" J.E. Eirren, P.K. Robinson, and J. E. Livingston icds.>, Age, Health, and Employment 
(Englcwood aiffs, NJ: PrenUcc Hall, 1986). pp. 70-71. 

*29Rothstcm, wiih Rattc, op. cit, footnote 11, p. 33. 

*30Robinson, <^p. cif„ footnote 128, p. 71-72. 

"^Somc hearing loss \^ pure tones can be measured m nearl> everyone after the middle 30s. ImpairmcniA m speech comprchcnsiun under advcxsc 
conditions begin as early as the 40s. Rothstein, with Ratte, op. cil., footnote 1 1, pp. 8-9. 

»32Dcvelop«l by the Regional Council on Aging (RCOA) in Rochester, New York, "ElimiuaUng the Sound Bama, unpiuvcd cominuxuuinon 
between hard-of-hearing older people and professionals who v^'orked with them. 

"3 American Association of Retired Persons, Workers 45-^. Today and Tomorrow (Washington, DC: 1986) p. 19. 

R Rothstein, "Older Worker Emlojmcnt Opportunities in the Private Sector,* * R. Moms, and S.A. Bass (cds.>. Retirement Reconsidered. 
Economic and Social Roles for Older People (New York, NY: Springer Publishing Co., 1988), p. 154 

"^L,S Root and L JI Zarruch," Pcrsomicl Practices for an Aging Workforce. Pnvatc-Sector Examples, paper prepared for the t Senate Special 
Committee on Aging. February 1985, pp. 40^2. 

"«H. Axel, Job Banks for Retirees {?Vcw York, NY: The Conference Board, 1989, pp. 6-7. 

"7Root and Za.iugh. op. cit-, footnote 135, p. 47. 
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ualized and can involve mechanization to reduce 
physical effon, changing job content through task 
redistribution, or minimizing dis^ractions.^^^ 

A recent survey of human resource professionals 
suggests that companies are not enthi^siastic about 
job transfer and job redesign, and these adjustments 
are used infrequently. Older workers who cannot 
keep up with new technology and procedures often 
stay in their current jobs, at the same pay, but many 
of their duties are reassigned to more capable staff 
members, resulting in attitude and morale prob- 
lems. 

Job accommodations are sometimes made to 
retain a long-term employee whose capacities are 
diminished after a heart attack, stroke, or other 
disabling incident. A simple example of job accom- 
modation is foimd in McDonald's Corp.: older 
workers v/ho assemble salads sit on stools rather 
than standing up. The Job Accommodations Net- 
v/ork, a hotline for employers to exchange infomia- 
tion about the modifications they have made to 
retain employees with various impairments, esti- 
mates that most en\ployee accommodations cost less 
than $1,000.14J 

Training To Update Skilh 

For most older workers, the need is not methods 
to compensate for age-related physiological declines 
but training to upgrade skil'" that huve become 
outdated by new technology. Federal support for 
older worker tiaining programs has been limited and 
corporate training departments and private for-profit 
training vendors have shown little interest in devel- 
oping training packages tailored to older work 
ers.^^2 



Demographic changes make continuing educa- 
tion programs an increasing source of retraining. In 
the last two decades, as the baby boom has moved 
out of the traditional college and postgraduate years, 
universities have begun seeking older students. Still, 
targeted marketing and tailored teaching methods 
will be necessaiy to attract more older students and 
to mitigate fears they may have of competing in the 
classroom after many years away from formal 
teaching. 

The main question with university-based retrain- 
ing is who pays. While recent legislation (the Higher 
Education Act of 1986) has opened up financial aid 
opportunities for part-time students,^"^ full-time re- 
training is out of reach financially for most employ- 
ees.^^^ 

Vocatioj.al schools have long been instrumental 
in training and retraining people for work. Older 
workers have not been a major component of their 
student populations. However, former American 
Vocational Association president Gene Lehrraa'^ja 
predicts that the role of vocational educatioii in 
retraining older people for second careers in high 
demand occupations will grow.^"*^ 

Apprenticeship is another source of training. 
Formerly limited to people under 45, apprentice- 
ships are now available regardless of age, and older 
people are beginning to take advantage of the 
opportunity. Many older apprentices come into the 
program as dislocated workers. There are no differ- 
ences in the training or work processes for older 
apprentices. However, a new practice that helps 
some of the older dislocated workers is that as 
incoming apprentices they get credit for prior 
experience, which allows them to come Li at higher 
levels. In Februar / 1990, 4 percent of apprentices in 



'35Robinson, op. cil., footnote 128, pp. 72-73. 

»39kX). Miller, Retraining the American Worlforce (Reading. MA: Addison-Wcslcy, 19S9). p. 130. 

*^Amenc?n Society of Personnel AdmimstralionA-ommcrcc Qcannghousc, "Managing the Aging Workfoi\.e. The 1988 ASPA/CCH Survey/* 
Human Resources Management, June 28, 1988, p. 3. 

*^*KJ. Marion, Human Factors Consultant, Job Accomm3:!ation Network, personal communication, 1990. 
^^^Ametican Society of Personnel Admimstration/Commcrte Qcaringhouse, op. cit, footnote 140, p. 6» 
i^^j.Camcry, Senior Research Analyst, Training magazine, personal communication, January 1990, 

J^LJ5. Shaw, ' Special Problems of Older Women Wo.tos,' * M£. Borus et al. (eds.), Tht Older Worker (Madison, WI. Industnal RelaUons Research 
As>--:'tion, 1988), p. 66. 

M^G. KCijrsley, ' jitioducing New Technology Into the Woricplacc. Reirainmg Issues and Strategics," Investing m People. A Strategy to Address 
America's Workforce Cnsis, Background Papers, vol. 1 ( iVashington, DC. Conmussion on Workforce Quality and Labor Market Efficiency, U S 
Department of Labor, September 1989), p. 478. 

W^K.M. Roberts, "Retirement is a New Beginning," Vocational Education Journal, January/Febniary 1950, p. 25. 
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the Bureau of Apprenticeship Training's database 
were 45 or older. ^"^"^ 

Companies coiild find it to their advantage to help 
finance if not to provide, training of older employees 
as fewer younger workers enter the labor market. In 
theory, the Age Discrimination in Employment Act 
(ADEA) encourages such activities. One purpose of 
ADEA is * * to help employers and workers find ways 
of meeting problems arising from the impact of age 
on employment.'* Although virtually nothing has 
been done toward accomplishing this puipose, 
ADEA clearly opens a door for Federal involvement 
on a **carrot" rather than a **stick" basis. 

Experience With Training Older Workers 

Two-thirds of the human resource managers who 
participated in a 1987 survey acknowledged that 
special training techni pes may enhance efforts to 
update skills among older employees. Self-paced 
learning, experiential training, a-the-job coaching, 
pragmatic or application-orienteu training, and train- 
ing that senior employees help design were among 
the techniques cited. 

However, according to the survey, efforts to train 
older workers are hampered by several factors. 
Fifty-nine percent of the mimagers reported moder- 
ate to great resistance to trainlig among older 
employees, and 52 percent reported that older 
employees have trouble m ^tering ne^A* concepts, 
ideas, and approaches. Despite high awareness that 
older workers have distinct training needs, only 38 
percent of the companies repres^^nted conduct an 
annual assessment to identify training needs, and 
only 29 percent offer trainijg and development for 
older employees. ^"^^ 

Experience with older workers and computers 
shows that older workers can be effectively trained 
in new technologies and that tliey benefit from 
tiaining methods tailored to them. The attitudes of 
management are the greatest hurdle ol '';r workers 
face (see box 8-D). 



Training managers on age issues can change their 
perspectives and decisions vis-a-vis training older 
workers. An evaluation involving 100 organizations 
using a course that emphasizes the benefits of 
effective use of oMer workers showed that, 3 months 
later* the training continued to have a positive effect 
on managers and their feelings about their own 
aging, their commitment to involving older persons 
in their human resource plaiming and their decisions 
on performance reviews, retraining, and retention of 
older workers. ^'^^ 

There is general agreement on some of the 
characteristics of training that benefit older workers. 
Because stress has a greater negative effect on older 
trainees ♦ban on their younger counterparts, methods 
that minimize stress are particularly important for 
the older trainee. Programmed teaching minimizes 
stress, and thus may be more successful with older 
workers than traditional teaching methods. Even 
with programmed teaching, however, there is evi- 
dence that older people require more time to 
complete a learning program; 67- to 84-year-olds 
needed 103 minutes to comp^*te a learning program 
that 16- to 32-year olds fiui, J in 45 minutes.^^^ 

Testing is a cause of stress, and some experts 
suggest thdt testing of older trainees be minimized. 
When testing i:> necessary, frequent feedback on 
results can help accustom the older trainee to 
tesdng.^^^ 

Reducing the need for memory by job aids and 
embedded training (or improving memory by mne- 
monics) and minimizing distractions can increase 
successful learning by older workers. 

Programs for reentry women and dislocated 
workers find it effective to provide motivational and 
cojafidence-building sessions prior to skills training 
to combat the self-fiilfiUit.^ prophecy of those who 
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"'M. MiJlcr, Aciiug Director, Bureau of Apprenticeship Training, U.S. Department of LabOi, personal communication, I99^ 

^^^Amcrican Society of Personnel Administiators/Commcrcc Gearing House, op. cil., footnote 140, p. 6. 

'^^cnnis, op. footnote 19, pp. 149-15 1. The course was "Age Issues in Management," available from the Conference Board. 

'*^M Docring, 5 Rhodes, and M Schuster, The Aginfi Worker. Research and Recommendations (Beverly Hills, CA. SuGB PubUcaUons, 1983). 
p. Ill 

*^*Millcr,op. oil., footnote 139, p. l38. 

W^Ibid., pp. 129-130. ^ 
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expect to do poorly in training and then proceed to 
do so.*^^ 

Such techniques could help in skills training of the 
older worker, particularly when computers are 
involved.*^"^ 

Malcolm Knowles has probably had the greatest 
influence on development of adult learning princi- 
ples. Knowles pioneered andragogy, the art and 
science of helping adults learn, based on the learner 
as an active participant in designing and delivering 
the learning program.*^^ 

Knowles* principles as applied to older vorkers 
can be summarized as follows. First, tl physical 
environment and psychological climate of the train- 
ing setting need to accommodate the declines in 
physiological functioning that affect older people to 
varying degrees. Second, traditional classroom meth- 
ods such as lectures a. ^ less effective than group 
discussions and problem-solving, inpartbecausethe 
latter techniques more closely emulate real-life work 
processes and in part because they mitigate the 
anxiety many older adults feel about returmng to the 
classroom after decades away from it. Third, the 
extensive job and life experiences of the older 
ivorker can enrich the training experience and must 
be integrated into the learning program. And fourth, 
to.e motivation of older workers in work-related 
learning is directly related to whatever career and 
life changes they are undergoing.^- 

Retirement and Public Policies 

Improvements in retirement income packages 
have been a major factor affecting retirement deci 
sions.^^^ These improvements, which have enablea 
more workers to retire earlier, have also reduced 
pressuie on the government and corporations to 



develop programs and policies to expand older 
worker training and employment opportunities.*^^ 

Congress recently began requiring employers to 
recognise earning, "'^er age 65 for pension contribu- 
tion and benefit purposes. This pension policy 
removed a disincentive toward continued work past 
65, but pension plans may still limit the ability of 
retirees to work part-time for their former employer 
because pension payments are jeopardized. 

Amendments to the Age Discrimination in Em,- 
ployment Act first moved the mandatory retirement 
age from 65 up to 70, and in 1988 the age limit was 
outlawed altogether for most jobs. However, en- 
forcement by the Equal Opportunity Commission is 
minimal because of severe budget constraints.*^^ 

The Social Security system affects continued 
employment in several ways. For instance, the 
earnings test restricts the amount that Social Secu- 
-ity beneficiaries between 62 and 69 may earn 
without jeopardizing their benefit levels. However, 
low income workers do not generally earn enough to 
affect their benefits. The earnings limit will be 
relaxed somewhat begi^iing in 1990. Moreover, 
few people understand that the earnings test does not 
apply to those who are 70 or older; that is, that the 
benefit levels of such workers are not affected by 
earned income. 

On the other hand, the 1983 Social Security 
amendments included several incentives for contin- 
ued work. The gradual rise in age eligibility for full 
benefits from 65 to 67, which will begin in the year 
2000, could encourage baby boomers to stay longer 
in the labor force. Gradual increas'* in the delayed 
retirement credit for employees who continue work- 
ing beyond age 65 should have a similar effect.^^ 



*^3F. U Alegna and A. Lordcman, Serving Older Individuals Under the Job Training Partnership Mi . State Initiatives and Practices (Washington, 
DC: National Govcmo^s* Association and National Association of State Units on Aging, June 1988), p. 13. 
'^American Society of Personnel Administration/Commerce Qearing House, op. cit, footnote 140, p. 14. 
»55M. S. Knowles and Associates, Amira^iJ^y in Action (San Francisco, CA: Josscy-Bass, 1984), pp. 14-18. 

*^H. L Stcmsmid D. Doverspikc, ' •Training and Developing the Older WorVc*. Implicauoiia - , Human Resource Management,' ' in Dennis, op cit, 
footootcl9,p.99. 

v.Burkhauscr and J. F. Qunir , "L*or Force Participauon of Older Workers,' ' Investing in People. A Strai ;y to Address Americans Workforce 
Crisis, background papers, vol. I (Wf^^hington, DC. Commission on Woricforce Quality and Labor Market Efficiency, U ^. Department of Labor, 
Scptcnabtr 1989), pp. 1084, 1099-1 ICO. 

*5®S. E. Rix, Director of Research, Women's Research and Education InsUtatc, (cstimony at a jomt hearing before the Select Co nmittec on A^ing and 
the Subcommittee on Employment Opportumues of the Committee on Education and Labor, U.S- Ho\iSv of Rcprcscntadvcs, on " The State of the Older 
Woikcr. Cuncnt and Future Needs," 1989, Serial Number 90-614, p. 58. 

W9J. K. L. Morse, Attorney, Office of the General Counsel, Equal Employment Opportunity Commission, personal communication, 1990. 

l^Axel, op. cit, footoote 1 3J, p. 9. 
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Box 8-D — Older Workers and Computers 

Rapk' li'chnological change and perv?<^ive use of computers and computer-assisted tools are common in the 
worlq)lace today. Yet, there is little documentation about whether there is a differential effect oii older workers when 
cor :puters are introduced into the workplace. Of the few age-specific studies that have looked at adult performance 
in computer training, most relate to the older worker's ability to learn to use computers for word processing: 

• A recent study examining older women's computer trainability and attitudes toward computers found that 
women 55 to 70 years old performed as well as young (25 to 39) and middle-aged (40 to 54) women.^ 

• A study comparing younger adults (20 to 39) with older adults (50 to 84) found that the older adults took 
twice as long to learn but achieved nearly equal performance levels. The older adults requested help two to 
three times as frequently. Performance in training and attitude toward computers were directly related.^ 

• When older adults (65 to 75) and younger adults (1 8 to 30) without prior computer experience participated 
in two training sessions a week over several weeks, the older adults proved able to learn computer word 
processing skills and to use that expertise to solve problems. Information recall about the word prxx:essing 
program was similar in both groups, and both carried out computer operations equally correctly and 
efficiently. However, the older adults needed more time to select and cany out procedures and more 
assistance during editing tasks.^ 

Gist, Rosen, and Schwoerer compared older and younger people in coinputer famili 'rization and spreadsheet 
training using two different training techniques. Both age groups showed learning gains, but the younger trainees 
pcrfomied better than those over 45 with both training techniques."^ 

The above studies suggest that older workers can adjust well to computerized word processing. However, older 
workers tend to take longer to learn and need more assistance while learning to use computerized word prxx:essing. 

A growing body of anecdotal information / dicates that older workers are more likely to accept computers if 
introduced to them in ways deliberately designed to reduce their anxiety: older instructors, smaller classes, and 
abundant time to practice.^ 

Despite evidence that older workers can become both comfortable anc accomplished with computer 
technology, many managers believe otherwise. A recent survey showed that only 22 percent of human resource 
executives felt that older workers were comfortable with new technologies such as computers. Three-quarters of 
the respondents agreed that ''our younger employees represent the future of the industry and we should focus our 
training and de\ lopment efforts on them.* 



^National Council on the Aging, •'Research Findings: Older Persons Can Excel on Computers/' The Aging Workforce, vol. J. No. 1. 
March^April 1989, p 5, S J C2aja, unpublished research on older adults and computer tnunmg for Advanced AutomaUon Con<xpts. Inc.. 
Buffalo, NY. 

^E. Zandri and N. Chamcss, "Training Older and Younger Adults to Use Software,** Educational Gerontology, vol. 15, 1989. dd 
623-625. 

^A. A Hartley and J T Hartley. "The Older Adult as Computer User," P. K. Robinson, J. Livingston, and J. E. Birren (eds.). Aging and 
Technological Advances (Nca^ York, NY: Plenum Press, 1984) p. 348. 

'^M. Gist, B. Rosen, and C. Schwoerer, "HiC Influence of Training Method and Trainee Age on the Acquisition of Computer Skills/* 
Personnel Psychology, vol 41, 1988, pp. 261-262. 

^FJt Rothsiein with D J. Ratte, * 'Training and Older Workers. Implications for U.S. CompetiUvcnewss,* report prqjarcd foi the Office 
of Technology Assessment under contract N3-1360, March 1990, pp. 83-84. 

^e Yankelovich Group, Business and Older Workers (Washington, I>C. American Association of Retired Persons, 1989), p. 13. 



The employmert section of the Americans with 
Disabilities Act requires any private company with 
15 or more employees to provide ''reasonable 
accommodation" to employees with disabilities 
unless such provision causes the business * 'undue 
hardship.'* The Act may offer legal remedies to 
older worker*^ affected by age-related disabilities 



— this interpretation has been called the Act's 
"sleeping giant'. "^^^ 

Specific Federal commitment to training older 
workers involves only two programs — the Job 
Training Partnership Act (JTPA) and the Senior 
Community Service Employment Program, also 



'^•B Frctz, Executive Director, National Senior Citizens U Center, speech at National Association of State Units on Agmg Conference, Jan. 18. 
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known as the Title V program of the Older Ameri- 
cans Act. Title V and the older worker provisions in 
JTPA are Lmited to assisting low income individu- 
als 55 and over and neither has the resources to meet 
the needs of this population.^^^ Neither program 
emphasizes training for older workers. The JTPA's 
targeted older worker services have emphasized 
assistance in job search rather than skills enhance- 
ment.^^^ The one nonmeans-tested JTI^A program, 
which is designed to serve dislocated workers 
regardless of income, has disproportionately under- 
served older victims of economic dislocation.^^ The 
Tide V program places low-income seniors in 
part-time jobs with community service agencies, and 
they are generally paid the minimum wage. While 
some training occurs, most Title V programs have 
income maintenance as their primary goal.^^^ 

Lack of Data on Access, Costs and Effectiveness 
of Older Worker Training 

Inadequate information on o'^cess, costs, and 
effectiveness makes it difficult to formulate policy 
about training older workers. While the Bureau of 
Labor Statistics conducts regular labor force sur- 
veys, these surveys do not seek information on 
worker training. The one comprehensive house- 
hold survey conducted by BLS and the Census 
Bureau in 1983 has not been updated. 

Most companies could probably produce age data 
on their tramees by examining personnel files. 
However, a study prepared for OTA^^'' found no 



companies that do so as a matter of course. 
Furthermore, if companies do compile such infonma- 
tion they might hesitate to make it public for fear of 
violating ADEA provisions. Not all human resource 
developmei-i specialists inteiviewed for this re- 
pQj^i68 j.^ ^li^ed that collection of age data on training 
particip. its is not prohibited under ADEA. 

Nor does access to training by older workers 
appear to be on the research agenda of national trade 
associations. The National Association of Manufac- 
turers, which represents many of the companies at 
the center of the restructuring and retooling activi- 
ties of the past decade, has not focused on age as a 
factor important to the human resource development 
needs and practices of its members. 

Just as data on access are limited, so also are data 
on the costs and effectiveness of methods of training 
older workers. Only 11 percent of companies in one 
survey reported that they analyze the costs and 
benefits of training employees over the age of 50.^^^ 
Litfle useful information has been compiled from, 
experience with publicly funded training. ^"^^ Federal 
budget constraints, combined with a shift of the 
Adrninistration on Aging away from research on 
employment, have resulted in sharp cuts in grant 
support for such research. Nonetheler>s, the aging of 
the American workforce means that better infonna- 
tioa on access, costs, and effective methods for 
training older workers will be inaeasingly impor- 
tant. 



*^2Rothstciii, with Rattc, cp. ciL, footnote 1 1, p. 47. 

»63F. R, Rothstem, Conttnutng to Work. JTPA and the Older Worker (Washmgion, DC. National Association of Counties, 1989), p. 19 

*^U.S. Congress, General Accoimiing Office, Dislocated Workers. Local Programs and Outcomes under the Job Training Partnership Act 

(Washington, DC: General i^ounting Office, i987), pp. 39-40, 46. 

\^iS.S2iTi&t\i,OlderWorkers.Prospects,r-oblemsandPoUaes,9ih/^^^ 

1985), p. 27. 

J^Phllip L, Rones, Economist, Burc^iu of Labor Statistics, personal communicatioa Febniary 1990. 

»^7Rothstcin, with Ratte, op. ciL, footnote 11, p. 72. 

»«n)id., p. 73. 

Roseu and T. H. Jcrdcc, op. ciL, footnote 18, p. 72. 

iTOp^T example. Job Training Partnership Act. Information on Set-Aside Funding for Assistance to Oldsr Workers (Washington, DC. General 
Accounting Office, 1990), a January 1 S JH) is^-port from the General Accounting Office, probably oflfers the most complete cost information on the set-aside 
program to date. Yet it exnmines only expenditure rates and numbers of participants terminating from the program, with nc attention to the 
cost-cffcctivcncss of various types of training, i.e., the relationship between types of intervention and outcomes. 
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Appendix A 

Training in the U.S. Military 



The U.S. military recruits and trains large numbers of 
young people. Parts of the miiita-y training model 
resemble apprenticeship, except that the related instruc- 
tion" (which takes place alongside on-the-job training in 
private sector apprenticeship) is tront-loaded in the 
military. That is, new recruits recc /e intensive instruc- 
tion at the beginr.ing of th :ir tour, followed by on-the-job 
training couple J with written and practical skills tests.* 

Aside from the very different missions, there are 
several basic differences between military and conven- 
tional private sector training. One is the scale and scope 
of training. Private firms often give iitUe training to young 
entry level workers because they expect them to move on 
within a year. The military recruits fc 3- to 4-year tours 
of duty, and trains all recruits. Some rei. ain in the military 
for a 20- to 30-ycar career. Further, the military model is 
up or out; if recruits do not pass trauiing and move up, 
they may be discharged. Military training also is aimed 
more at specific performance standards, based on job 
analysis, than most private sector training. Also, military 
trainin'* is evaluated and improved constantly, with the 
trainees' commanders providing feedback. Instmctors arc 
rotated, conducting training for 3 or 4 years at a time and 
then returning to the field. Thus they maintain and 
upgrade their duty skills. 

Instructional technology also is more prevalent in 
military training than the civilian sector. The military has 
a keen interest in training technology for several reasons. 
The portability and consistency of instructional technol- 
ogy make it very attractive for the military's large 
worldwide trainee population and high turnover. The 
military also frequently introduces new equipment with 
sophisticated and complex capabilities that are particu- 
larly well suited to technology-based training. Finally, the 
Department of Defense (DoD) can afford the startup costs 
associated with hardware and software development. 
Because DoD's training budget is so large (DoD spends 
approximately $3,500/person annually on training com- 
pared with perhaps $100 to several hundred dollars per 
employee in the private sector), the military's investments 
in training research have the potential to yield large cost 



savings if they produce more effective or efficient trainir»g 
methods. 

The military services have a multibillion dollar inven- 
tory of training material. For example, in 1986, the Naval 
Training Systems Center processed more than $1 .0 billion 
for research, testing, and development of training sys- 
tems, ind provided logistics support for over $3 billion 
worth of training material and syf^lems in use throughout 
the world. Because of its increasing emphasis on training 
technology, the military' training market is one of the few 
U.S. defense markets that is growing.^ 

Scope of Training^ 

The Department of Defense had almost 5 million 
personnel in 1989 (see table A-1). The 3.8 million 
uniformed personnel received the equivalent of 250,000 
years of training, with 81 percent going to active forces 
and the rest to Guard/Reserve personnel (see table A-2). 

The figures in table A-2 only cover what DoD calls 
"individual training and education," or training of 
individual uniform members in formal courses conducted 
by organizations whose major mission is training. Train- 
ing by units — roughly equivalent to on-the-job training — 
is not reported in the DoD Military Manpower Training 
Report, 

DoD divides individual training programs into six 
categories: 

1. Recruit Training: given to enlisted personnel with 
no previous service by the Branch they join. Recmit 
training is more akin to socialization than to skills 
building. An individual coming from duty in 
another Branch may need modified Recmit Train- 
ing. 

2. One-Station Unit Training (OSUT): initial training 
given only by Army Combat Arms (e.g.. Infantry, 
Armor, Artillery). OSUT combines Army Recmit 
Training with advanced individual training. 

3. Officer Acquisition Training: now includes six 
ger .al programs (Service .^demies, Recmit Offi- 
ce Training Corps, Officer Candidate Schools,Off- 



»Unlcss otherwise rcicrcnccd, ihe material in this appendix is from Douglas Copciand, personal communications to 0 rA» October 19 89 January 1990; 
and Greg iTiiarslcy, ''Instnicuonal Technology and Worker Ijcarmng Needs/* report prepared for the Office of Technology Assessment, conlrac* No 
L3-56l5,tcbnuiiyl990. 

2Steve Hull, "Hot Markets/' Miliiary Forum, vol. 6, No. 3, November/December 1989, p. 5. 

^Hie informauon presented below is dcnvcd from the J989 D^enst Almanac, the Departriient of Defense Military Manpower Training Report 
(MMTR) for fiscal year 1990, and the Department of Defense, Office of the Assistant Secretary of Defense Manpower, Installauon, and lx)gisuc. 
Occupational Conversion Manual. In some cases, these data will address requirements for fiscal year 1991. This fiscal year 1991 ^^onmuon is part 
of the MMTR and is rcouired by the U.S. Congress m accordance with 10 U.S.C. 13B(d)(2). The MMTR for 1990 was prepared m M; xch 1989 Itshould 
be noted that this reflects neither the Presidential Budget presented to the Congress m January of 1990, nor any increased Jcmpiids due to the 1990 Iraqi 
invasion of Kuwait (e.g., call up of reserve forces). 
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TabiG A-1— Department of Defense Personnel 
(as of March 1989} 

Active duty personnel: 

Army 764.259 

Navy 581,050 

Marine Corps 194,860 

Air Force 575,604 

Total 2.115,773 

Guard and Reserve: 

Army 1,063,437 

Navy 241,448 

Marine Corps 83,233 

Air Force 268,254 

Total 1.656,372 

CMI Service: 

Army 420,480 

Navy 354,491 

Air Force 263.437 

Other 96,679 

Total 1,145,087 

Total POD 4,917,232 

SOURCE: Department of Defense, Defense Almanac, 1989. 

Campus Commissioning, Enlisted Commissioning, 
and Health Professions Acquisition). There are 
sub-elennonts to some of these programs, as well as 
special progi:^s unique to each service. 

4. Specialized Skill T raining: prepares personnel for 
specific jobs in each service. Initial Specialized 
Skill Training includes most formal training that 
follows Recruit Training, '^le training is for specific 
jobs listed (on 1) Military Occupational Specialty 
(MOS) for the Army* or Marine Corps, 2) Navy 
Enlisted Classification (NEC), or 3) Air Force 
Specialty Code (AFSC). Following initial training, 
personnel usually are assigned field duties. Those 
showing particular aptitude may get Advanced 
Enlisted Technical/Skill training — usually after they 
have gained on-the-job experience in iheir specialty. 
The advanced training also may qualify trainees for 
a new occupation code. Personnel may go to several 
advanced courses during their military career, either 
for advanced technical areas or management or 
supervisory positions. 

5. Flight Training: provides basic flight operation 
skills and knowledge for those seeking to be pilots 
(aviators). Naval Flight Officers (NFOs), and/or 
navigators. Often '^alled Undergraduate Pilot Train- 
ing (UFT), its grac'uates are awarded their wings and 
designations and assigned to specific aircraft train- 
ing squadrons for qualification. For example, a 
newly designated Air Force pilot who is jet 
qualified may be assigned to an F-15 training 
squadron prior to assignment to an F-15 operational 
squadron. 



Table Department of Defense Requested 
Training Lx)ads for Fiscal Years 1990 and 1991^ 

FY 1990 FY 1991 

Active rralltar/> 

Army 79,667 74,760 

Navy 67.224 66,517 

Marine Corps 21,656 22.235 

Air Force 39,575 37,757 

Subtotal 208,122 201,269 

Guard and Reserved 

Army National Guard 19,168 18,667 

Army Reserve 15.377 15,963 

Naval Reserve 3,237 3,259 

Marine Corps Reserve 4,179 4,178 

PJr National Guard 2,941 2,939 

Air Force Reserve .'. 1,752 1,774 

Subtotal 46.654 46,780 

Total 254,776 248,049 

^DoD defines 'Training Ijoad" as the average number of students and 
trainees participating In formal individual training and education courses 
during the fiscal year. For a full fiscal year, training loads are the equivalent 
to the total number of years of training taken by students/tralness. 

OEach servtce's training load is the amount of training needed by members 
of that service. However, some training will bo done by other services, in 
DoD schools, or by outside institutions. The ftgures above ere consistent 
with the President's Budget for Hscal years 1 990*91 « submitted In January 
1989. 

includes formal school training provided by active military training 
establishments. 

SOUF^CE: Depa-tment of Defense, MUHpjy Manpower Training Report^ 
fiscal yearl 990. 

6. Professional Development Education: provides 
education and training to career personnel in 
preparation for complex duties. It encompasses a 
range of goals and subjects (e.g., military science, 
engineering, instructional technology, management, 
and medical areas). While most professional develop- 
ment is for the officer corps, some programs are for 
senior enlisted personnel. Some service school 
programs range f^om 22 weeks (Armed Forces Staff 
College) to 42-44 weep" (Army, Navy, Marine 
Corps and Air Command and Sisiff Colleges). 

Load and course data for initial and advanced skill 
training and pilot tiaining uie presented in table A-3. The 
number of initial entry-skill training courses shown is 
large; it also is relatively insensitive to reductions in 
personnel. DoD would still have to instruct in the entry 
level skills, but to fewer trainees. Personnel reductions (or 
incn s) would have an impact Oii course load and thus 
cost; 

In contrast, advanced skill training courses are given to 
fewer personnel. Much of the advanced training is in 
support of specific weapons systems (e.g., F-15 airciaft, 
MlAl tank) or weapons platforms (for example, SSBN 



*Anny OSUT satisfies the cjc^pt of specialized skill (raiairig because it combines the skill irairang with recruit training m a single program or 
course (an MOS may be awarded). 
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Table A-3— Skill, Flight, and Professional Development Training l^ads* (fiscal year 1990) 



Military branch 


Initial 
skill courses 
(number) 


Initfal 
skill k>ad 
(nv:ui-years) 


Advanced 
sWU toad 
(man*years) 


Right 
training load 
(man^years) 


Professional 

aovoK/piT?tjni W<1U 

(man-years) 




319 


21,854 
5,855 
7,032 


9.503 
656 
952 


1.131 
114 
246 


O.D41 

79 
86 




172 


23,269 
1,285 


12.563 
318 


2.084 


2.376 
123 




342 


5,899 
1,221 


2.276 
93 


583 


Boo 
47 




597 
1.430 


13,651 
980 
1,446 

64,673 
17.819 
82,492 


5.563 
134 
408 

29.905 
2,561 
32.468 


2.788 
73 
203 

6.586 
636 
7.222 


3.632 
49 
40 

10.615 
424 
11.039 



toiai uou it'^^v ^'-i^^'- — ' — : 

aihls tal)l« d09» not Indudo advance IndividuaVtoam tochnlcaJ training conducted by th« Sorvic^w. It dow indudo soma prtor^rvlc* tralnaw 



cross-tra'noas from othar skSI areas. 
SOURCE: Department of Defense, MSHary Menpowor Training Report, fiscal year 1990. 



Ohio class ballistic missile submarine, DD-963 Spmance 
class destroyer). This advanced skill training includes the 
equipment associated with the various systems. As an 
example, some of the equipment on the new U.S.S. 
Arleigh Burke (DDG-51) destroyer that rcqukes unique 
advanced technical training includes: harpoon missile 
system, Mk-41 Tomahawk launcher system for the 
Tomahawk antiship cruise missile, SQS-53C hull- 
mounted SONAR system, S(2Q-9 ASW system, 5*754 
gun system. Phalanx CIWS, and SQR-19 tactical towcd- 
array SONAR system. 

Any modification to weapons systems or other equip- 
ment will require auditional training in operation and/or 
maintenance. This will in turn affect both the number of 
courses and student load Because tnese might be 
conducted under contract as factory training or new 
equipment training (see discussion of providers, below), 
it is difficult to determine the actual number of these 
programs or their costs. 

Training Delivery Costs 

Table A-4 shows funding for individual military 
education and training for fiscal year 1990 by type of 
training. The estimates include militu/y pay and allow- 
ances for both trainees and the military and civilian 
workforce used in the support of initial entry and skill 
training. 



DoD has established the Ihterservice Training Review 
Organization QIRO) to review its training programs. Part 
of the ITRO mission is to reduce training costs and the 
duplication of training programs and courses among tiie 
services; the mission of the services is central to the 
evaluation. This program is headed by the commanders of 
the major training commands.^ 



Training Providers 

The DoD and the services use military and civil service 
personnel as well as civilian contractors to conduct their 
education and traimng programs at the military training 
bases. Each branch conducts its own recruit training 
program to meet its specific needs and mission. Each 
service also designs its flight training program to meet the 
needs of the mission and operational equipment. For 
example. Navy and Marine trainees designated for the 
fighter/attack jet training pipeline may be requned to 
complete aircraft carrier take-off and landing quali- 
fications. Some training is provided by other services in 
DoD Schools, or in some cases by institutions outside 
DoD. As an example, all explosive ordinance disposal 
(EQDy jjcrsonnel are trained in Navy schools There also 
is^ some" interservice flight training (the Navy UPT 
program provides training to the .Marine Coips and Coast 
Guard). 



nucscarc: l)Anny mining and Doctrine Commaiid, 2) C^^ 
(Marine Air-Ground Education and TValning Center), and 4) Air Training Command. FTRO is divided into committees and ^'.^^fi^i"^ j^f^ 
the many areas of military education and training. These include Initial Skill mining. Advanced Technical Traimng. Fhght Traimng. mmmg 
mology, Contract Training. Training Support, and other areas. 



262 • WorkerTraining: Competing in the New International Economy 



Table A-4— Funding of Individual Training by Service and Type* {millions of dollars) 



- 

iyp6 


Arm\/ 


wavy 


iviai liiud 


Air PorCA 

/All t Ui^^ 


DoD 


RecAJlt =. 


.... $ 383.0 


$ 531.1 


$ 256.4 


$ 185.1 


$ 1,355.0 






198.4 


21.2 


152,8 


500.8 






1 ,784.7 


584.9 


10Z2 


4,704.0 


Right 


334.6 


1,203.7 


45.8 


902.7 


2,501.8 


Professional development 














191.8 


203.4 


53.9 


216.7 


665.8 












378.3 






17^3 




22^1 


749.3 


BOS/dlrect support 


.... 2,191.0 


1,039.3 


221.6 


1,045.2 


4,497.1 




61.5 


27.1 


0.4 


57.0 


146.0 






14^9 


46.4 


108.6 


463.4 






39.7 


17.7 


409.4 


1,319.6 






56.1 


66.1 


146.8 


1,062.1 


TotaS costs 


.... $7,377.a 


$5,403.7 


$1,314.2 


$<.248.6 


$18,343.7 



^Indudos miCtary pay tuYi ajlowaxces foru&inoos and tor military or civilian trainers and support staff, funding tor tr&Jning base operation and maintonance, 
selected overhead costs, and other adm*.n!strative costs. 
ABSREVtATIONS: BOS-bace operating support; HOs-headquarlers, OSlTT-^ne-st^nion untt training PCS-pornuinent change of station, TDY-'temporary 
duty. 

SOURCH: Department of Defense, MilHary M&npowor Training Reportt fiscal year 1990. 



Professional development programs for both officers 
and tolisted personnel arc conductr;d at military and 
civilian institutions. Each service maintains Intermediate 
and Senior Service Schools and Colleges for their 
officers. In addition, DoD nms joint institutions to prepare 
militaiy and civilian personnel for special assignments in 
program and project management, or for very high 
positions.^ 

Each service also has an office responsible for develop- 
ing, procuring, and maintaining training systems. The 
Naval Training Systems Center (NTSC), in Orlando, 
Florida^ for example, defines Navy training requirements, 
writes contracts, and manages delivery. Most of its 
development work is contracted out. A similar function is 
performed by the Army's Project Manager T'^ining 
Devices (PM TRADE — located in the same building in 
Orlando). The Marine Corj-,/ and Air Force have liaison 
offices in Orlando. These groups try to coordinate effur:s 
by sharing knowledge and avoiding duplication of efforts. 
They may work together to develop training systems, or 
provide them to other branches. For example, about 30 
percent of NTSC's procurement budget comes through 
development and production of Army training devices.^ 



State and local educational agencies sometin.es con- 
tribute to defense training efforts. For example, recAiits at 
the Naval Training Center (NTQ in Orlando, Florida who 
need remedial reading or math before taking individual 
skills training are assigned to the Job Oriented Basic 
Skills (JOBS) Program, taught by instructors from the 
Orange County Public Schools System. (The JOBS 
curriculuir as developed and written by Naval person- 
nel.) Orange County docs not charge the Navy for this 
service in recognition of the Navy's large contribution to 
Oriando's economy. This saved the Navy over $150,000 
in instructor salaries between 1984 and 1989.^ 

Individuui skills training is sometimes contracted out. 
A few years ago, for example, a Navy sponsored study 
concluded that it wouIq be more cost-effective to contact 
out initial electrical/electronics skills training. A 1-year 
contract (since renewed for 5 years) was awarded to San 
Diego Ccmmunity Colleges to provide this service for the 
Orlando Naval Training Center. An onsitc San Diego 
Dean (retired from the Navy) and an assistant oversee 
administration and hire instructors, many of whom are 
also Navy retirees in the Oriando area.^ 

DoD also uses civilian contract instructors for new 
operational sys,tems coming into the military inventory. 
Tliis is referred to as ?^'»ctory Training or New Equipment 



^Senior DoD and Service Colleges ar: the Katiooa! Defense Umv :rsity (NDU — including th/ National War College and the Industrial College of 
the Armed Forces), Army War College, Navy War College, Air War College, Defense Inielligcnce College, I>efense System Managcmcni College, and 
tbc Uoifonned Services University of Health Sciences. Intermediate DoD and Service Scboo*.* include the Aimed Forces SuSf College (incorporated 
mto the NDU in 1981), the Army Command and General Staff College, Air u>mmand and Staff College, the College of Naval Command and Staff, 
the Marine Corps Command and Staff College (the Marine Corps University at Quantico, VA, consohdales Marine professional development programs 
under oiic coiamand.) A separate system serves nonconunissioned officers. 

^Kaval Training Systtms Center, "Poised for the Future,'* undated pamphlet 

•LD. Wbcatcrafl, Naval Training Onicr, Orlando, Florida, personal communication to OTA, October 1989. 
•"al Training Center, Orhindo, Florida, personal communication to OTA, October 1989. 
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Training. In most cases this coniracior<onductcd training 
is used only until the service is ready to take over the 
program. There arc times, however, when the contractor 
will conduct the training for the life cycle of the 
equipment. Contact insiniciors arc Lxn<-/*ied 'o follow 
military training standards. 

Defense contractors who develop troining programs are 
required to use the same developmeni^'^Srfiwesstiition and 
guidelines as the umformed services ITiis is based on the 
"Intcrservicc Procedures For Instructional Systems De- 
velopment* * or ISD. Tlie Marine Corps uses tlie same 
system but calls it ' System Approach to Training" or 
SAT. ISD/SAT follow the same principles of instructional 
systems development discussed in chapter? This system 
was implemented service-wide in 1972 and coniir ies to 
go through m^ifications. 

Basic changes arc occurring in the m y*s training 
procurement process. Historically, irainu. packages for 
new military technologies were budgeied, contracted, and 
managed separately from the equipment itself, and often 
delivered later. In the case of the Bl-B bomber, for 
example, Boeing delivered the first weapon system a-ainer 
2 years after Rockwell delivered the last aircraft, and 
aircrev/s chalked up as many as 600 hours in the plane 
before getting access to the trainer.^^ 

Now. tlie same program manager is more likely to 
handle both tlie military system and the training system, 
with the uammg an integral part of the program budget 
and provided by the military system prime contractor. Foi 
example, a Navy contract for a new program for initial jet 
traming includes the T-45 training akcraft, the flight 
simulators, other uaining devices, instructors, logistics 
support, and the training sites. The theory is that the prime 
contractor will be better able to ensure concurrency with 
the uaining system. The change is affecting the niiL^ 
training industry by forcing contractors into joint venture* 
or requiring systems experts to suddenly aisc become 
training experts." 

Basic Skills Training 

Tlie more techmcal the requirements of tlic icrvice 
missiun, the more likely many high school graduates will 
need remedial training. Each service has programs to 
remedy educational aeficiencies. 

Recruits arc given ihe Armed Services Vowational 
Aptitude Baueiy lest for entry into initial skills training. 
Those who fail are assigned to remedial iraLiirg in verbal 
and math skills (eg., the Navy JOBS program, the Air 
Force JORP program, and the Army's JSEP program 
descnbed in box 6-Eof ch. 6). The cumculum is designed 
to teach basic skills ui the context of ilie if.cruit's assigned 



technical skill. Thus, remedial n^th instruction for the 
Navy's quartermaster (navigation) A School might teach 
the math sWUs needed to deter ine the diSiance, raiige, 
and bearing of another vessel based on iti> radar position. 

Trainees who do not pass the remedial training may still 
go to the first level of initial skills training. If they again 
fail, they either are discharged or assigned low skill 
duties. Those in the latter group who perform their duties 
well and are motivated may be able to reenter initial skills 
trmning. 

The various services have ongoing research programs 
to remedy deficiencies in basic education. The Navy 
Personnel Research and Development Center, the Naval 
Trammg Systems Center, the Office of Naval Research, 
and tlie Chief of Naval Education and Training have 
projects to address these problems. The services often 
contract with civilian organizations or universities to do 
much of the research and development. For example, the 
development of JSEP, which was initiated by the Army's 
Lontinamg education system and monitored by the ,ny 
Research Institute, was undertaken by Florida State 
University and the Hazeltine Corp., now part of Ford 
Aerospace 

Both DoD and the services also ha\c training programs 
for newly cr listed personnel in English as a Second 
Language. Tlie DoD runs such a program ai Jie Defense 
Language Institute at Lackland Air Force Base Ancther 
program is conducted by the Puerto Rico Army National 
Guard. This remedial training, including English as a 
Second Language, is conducted prior to the newly 
enlisted going to basic training at Fort Jackson 

Training Technology 

Current applications of instructional tcchnjlogy ia 
militar;^ training are diverse and involve a J of tlie 
technologies discussed in chapter 7 DoD also has 
numerous insiruciional teclinology '.esto»-vh projects, 
only some of these will move into an ojvjra:lonal status. 
Military training is an enormous enterprise with no 
centralized coordination. As a result, it very dift"i*:ult to 
provide a comprehensive description of il^oD's use of 
instructional technology. Thus, this section wlli try to 
provide snapshots of the kind of activities * ing con- 
ducted. 

Two military basic skills projects involve instructional 
technology. JSEP (see box 6-E in ch. 6) and the Spatial 
Dati Managr.nent System (SDMS) project. SDMS was 
an attcmpi to demcnstrate the use of interactive videodisc 
(IVD) through basic skills instruction in the context of 
map reading and navigation. This project was conducted 
by the Human Resources Research Organization for the 



lOUwrcocc C. Grossman. "Priinc Tiinc," MUitary Forum, vol. 6, No. 3, Novcfnbcr/r>cccmbcr 1989. 
O (Ibid. 

ERIC 27 
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Anny Research Instituir m the early 19P0s. It did not 
continue into an operational phase, although it served to 
demonstrate the potential of IVD for basic skOls training. 

For initial skills training, the basic model is still 
Icctxire/lab, but with numerous training aids in the 
classroom and laboratory. For example, clLSsroom aids 
used in toq>edo maintenance and repair training at 
NTC-Orlando include drawings and working cut-away 
models of torpedoes (full and partial scale), and all the 
component parts of torpedo propulsion, fueling, and 
targeting systems. Laboratories range froia trouble- 
shooting benches for propulsion, fueling, and targeting 
(with actual torpedoes with inert warheads) to a full-scale 
submarine torpedo loading facility (with all currently 
used equipment and torpedoes). For firing exercises, a 
computer-managed system provides post-mission re- 
view.'^ 

Quartermaster school at NTC-'^lando begins with 
classroom theory of navigation — ICiiming to read charts, 
use nautical almanacs (e.g., tide and current tables, light 
lists), set courses, use dead reckoning, and plot positions. 
Trainees then move to a classroom with chart tables 
similarto those aboard ships with radar scjneens alongside. 
Videotape provides radar patterns corresponding to the 
navigation aids or charts p'aS the associated shorelines 
and possible other ship traffic.*^ 

The Navy also has used teleconferencijig for training. 
In 1989, for example, it initiated an * 'electronic school- 
house** project at its fleet combat training center in Dan 
Neck, VA. The project links the training center with 
classrooms at navy bases in Norfolk, VA, Charleston, SC, 
^nH Mayport, FL, using two-way compressed video 
delivered' via satellite. Each classroom has two cameras, 
large monitors, microphones, and an audio speaker, and 
accommodates 30-50 students. Ten courses were taught 
focusing on soft skills and basic concepts. The prelmii- 
nary results showed a net savings of $50,000 (a total of 
294 students, average 23 per session, a savings of 
$155,000 in travel and per diem over 5 months, and a cost 
of $105,000 for the teleconferencing;. The students' 
grades were as good or better as when they traveled to the 
course, and they were able to train more students per 
session. 

The Army Logistics Management College also uses 
satellite teleconferencing (one-way video, two-way audio) 
to teach togistics at over 30 sites. The televised courses 
liave been taken by over 13,000 students. 



Coinpuivi-based training and interactive video can be 
used ii» most military envirownents— on ships, for 
example. The Chief of Naval Educaticn and Training 
(CNET) is monitoring some initiatives for reducing the 
costs of shore-based trairiing, including mobile pierside 
trainers, onboard CBT packages, and teletraining. CNET 
has analyzed a number of existing onboard packages on 
computer literacy, ship maneuvering, and the Rules of the 
Road (part of navigation), as well as basic skills (func- 
tional and applied). It is examining physical characteris- 
tics of hardwar\5and software (i.e., suitability of hardware 
for onboard spaces), and user characteristics. It found that 
some sailors were bored by and did not use many training 
packages. However, the packages did accustom people to 
computers. This is seen as a major need as more 
operational systems on ships become computerized^^ 

Military training technology increasingly involves 
simulators. Simulation as old as organized warfare, xhe 
combat and technical training requirements of Worid War 
n, however, marked the beginning of what would become 
the contemporary simulation and training technology 
industry. 

Simulators are cracial in military training because 
some tasks art too complex, co.^^tly, or dangerous to 
rehearse or to practice using real equipment. Simulators 
range from individual weapons simulators (see box A-1), 
to computer- or videodisc-based simulations of combat 
situations, to fiiU-scale motion-based simulators, to net- 
worked versions of all of these. 

The CNET analysis discussed above found that mobile 
pierside trainers are used more frequently than other CBT 
packages and contribute to computer literacy. An example 
is a computer-based simulator— the 20B5 pierside com- 
bat system team trainer— that the Navy uses for tactical 
gaming. It is housed in a trailer equipped with fiber optic 
cables for radar and SONAR simulations i\nd communi- 
cations. The simulation capability arises from the com- 
puter programming and auxiliary equipment For exam- 
ple, a digital general purpose radar indicator driven by the 
computer simulates combat radar signals. The Navy*s 
current thrust is to introduce the tactical garriing packages 
dockiide and to then move them onboard. 

Simulation, usually involving CBT and more recendy, 
interactive videodisc, is also under development for 
maintenance. For example, in 1987, the Air Force 
Communications Command fielded 92 interactive video 
systems for CiCCtronics maintenance training on the 
AN/GRN radar and test equipment. The IVD system 
delivered on-the-job training for skill*' that had previously 



liNaval Training Center, Orlando, Florida, personal communication to OTA, October 1989. 

i3n)id. 

^^Naval Training Systems Center, persona! communication to OTA, October 1989. 



ERIC 



9". 



r/5 



Appendix Ar-Training in the US. Military • 265 



BoxA-l—The Marksmanship Expert Trainer 

The Marksmanship Expert Trainer (MET) is a 
nonfiling M-16 automatic weapon (actual size and 
weight) that evaluates the trainee's aim and firing 
behavior. It simulates recoil and firing noise. When 
the trainee pulls the trigger, a light pen (instead of 
bullets) hits a target screen (either 72-inch projec- 
tion screen or a computer monitor). A breath sensor 
tells whether the trainee is holding his breath, a 
trigger sensor determines squeeze/jeris and an 
overall sensor evaluates stance. Initial targets are 
single and fixed; a computer management system 
shows where each shot went, how many hit tht 
target, how far off the misses were, and the sensor 
results. More advanced targets pop on and off the 
screen at random; for each target the management 
system shows the path the trainee took to aim, now 
long it took to aim, and how many shots it took to 
hit the target. The expert systems reduce instructor 
requirements and sense things a live instructor 
cannot. The MET also does not require ammunition 
or a special target range area and thus is less 
expensive than training on real weapons. It is also 
safer than real bullets, has low maintenance, elimi- 
nates weather delays, and trains more quickly and 
more, accurately. 

SOURCE: Naval Training Systems Center, Marksmanship Err 
pert Trainer, undated pamphlet. 



been learned only through apprenticeship. The projec* 
involved a detailed follovnp on 160 trainees; however, no 
comparative evaluation of the IVD sy "*m versus appren- 
ticeship only was conducted. The foilowup study indi- 
cated that the system was effective when used but difficult 
to integrate into the workplace. 

Other examples of simulation using CBT or IVD 
training include: 

The Computer Assisted Medicul Interactive Video 
Syztem (CAMIS), Medical Heath Sciences Education & 
Training Command, Naval Medical Command: over 25 
interactive videodisc courses in basic medical skills and 
meaical knowledge areas have been fielded and many 
more arc in development. 

GUARD FIST II, Arniy National Guard: a simulator 
employing IVD and computer-generated imagery will be 
used to provide tactical training in simdated battlefield 
scenarios. The smiuiatot includes all equipment nonnally 
used by the Forward Observer MOS. 



Piloting and Navigation Team Trainers, U.S. Navy: 
a set of simulators arc used to train naval officers on ship 
navigation and piloting skills. These simulators provide 
realistic presentations of shq)board equipment and use a 
variety of hydrogr^hic databases. 

OBT^P ASW Trainer, U.S. Navy: a simulator that 
provides embedded training for the AN/SQQ-89 sonar 
systems installed on surface ships for Anti-Submarine 
Warfare (ASW). The OBT-89 allows an imtnictor to 
program the AN/SQQ-89 for training exercises. 

Networkmg also is increasingly important in military 
training (see box 7-J, ch. 7). Networking permits many 
groups to participate in the same training exercises. In 
addition, to equipment, it requires databases for environ- 
mental simulation rjid expert systems for evaluation. 

In most Navy ports, networks coimect ships in the 
harbor to signal generators for training exercises. Some 
ports have master scenario generator/controller systems 
for battle simulation. Participants use personal computers 
(PCs) linked by a local area network (LAN) and 
communications to other groups of participants at 
otiier PCs. The defense data network can be used for 
enhanced naval warfare gan:u..g. An anti-submarine 
warfare tactical team trainer, with 300 students networked 
in one building, also is used. Netv/orks involving 22 
computers are used in Navy flight trainers to coordinate 
flight training domes. Simulation exercises can be global 
in reach: for example, scenarios generated by the Lamps 
helicopter weapon trainer system can be satellite broad- 
cast to ships at sea and ai foreign bases. 

As simuL don databases have proliferated, the lack of 
standardization has complicated netvt'orking efforts. The 
B-52 training system, for example, has a database that 
cannot be used for die E-1 or die C-130. Integration can 
be a problem e\ ;n within a single weapons system trainer 
if different contractors provide individual elements (e.g., 
the visual image generator and the radar simulator). Tlie 
services are now working on a standard database that will 
be interoperable among all simulators, due to be com- 
pleted in May 1991.^^ 

Research on military training technology cunently 
focuses on improved sensor (e.g., radar) simulation, 
low-cost graphics and image generation, embedded 
training, part-task training, and team training. In visual 
scene technology, the cost trsde-offs are in the display and 
the image generator. Display costs for achieving the 
resolution required for certain training applications have 
come down significantly. For example, a passive sonar 
(LOFAR) trainer cost at least $35,000 when a minicom- 
pater had to be used to achieve the high resolution, colors 
and shading needed fcr this application. The cost today 



ifilbi4. 

'7Wj\. Dcmcrs, "All Together Now/* Military Forum, vol. 6, No. 3, November/December 1989. 
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can be as little as $5,000 when a 386 PC and video 
graphics array (VGA) monitor are used. Advances in high 
definition television (HDTV) will bring further cost 
reductions for high-resolution simulators. A second 
consideration is how much of an image a particulm 
simulation actually needs. A^ F18 operational fLght 
trainer for take-offs and landings uses three computer 
monitoi's; air combat maneuvers require a full dome, and 
battle simulators typically have a five-dome network. The 
alternative to the domes could be helmet-mounted dis- 
plays and other features of virtual environments.*^ 

Embedded training is attractive to the miiitary for 
several reasons. First, complex military systems have 
proliferated to the point that conventional training simply 
is not adequate — there too much to Jeam and remember, 
especially when duty assignments between traLiing 
episodes frequently span a ^ear or more. Second, most 
military training occurs at training centers while military 
systems are in the field; embedded training puts both in 
one place. Thirds embedded training takes much less 
space than a classroom or even dedicated training 
equipment — ^an especially attn ctive feature on ships, or in 
facilities where space :s limited. Fourth, crUboddcd 
training is ccMisistent with efff'ts *-0 make training 
technology part of the prime sysiem contractor's respon- 
sibility.*^ For all these reasons, current Army policy is 
that embedded training is to be considered the preferred 
training alternative for new systems.^^ Still, little is 
known yet about the design of effective embedded 
training (set ch. 7). 

Performance support systems (PSS) are also getting 
DoD's attcntioa A PSS has been developed to heip new 
Army Corps of Engineers employees figure out the 
complex details of the Army's miJiiajy construction 
program. The PSS contains a database, which can be 
updated, covering each of the hundreds of projects 
underway throughout the world. An employee assigned to 
a project could use the j*SS-to get a list of project tasks, 
the steps needed to complete each task, and help in 
accomplishing it. For example, based on situations 
commonly arising in construction projects, the PSS might 
point out the need for high priorty letter, displa> model 
letters from the database, provide a word processor for 
editing a model, and print and send the approved letter. It 
also updates project status, suggests ways to level the 
workload to avoid crunches, and in other ways helps the 
employee stay on top of the job.^^ 



Part-task trainers address the problem of how to train 
more people with fewer instructors for less cost Using 
portable (often desktop) systems, they arc aimed at 
teaching specific skills that combine in the performance 
of more complex tasks. Once the specific skills have been 
mastered in isolation, they can be combined effectively in 
cc-nplex and higher cost group or team simulations. 
NTSC ■ incorporating expert systems and interactive 
videodisc in part-task trainers. 

Present military leam training often i, 4sed on 
••practice devices" for individual skills used in a team 
situation. They have few embedded educational features, 
or evaluation and debriefing capabilities. The goal of 
current research is to produce effective teams that monitor 
their own performance, arc self-correcting, get task and 
motivational rcinforcement, adapt to unpredictability, and 
use closed-loop comi^unicaticns. Research on network- 
ing also will aid this t fort.^ 

Technology Ti ansfer 

Because military training is a multibillion dollar 
enterprise that is increasingly technology-based, technol- 
ogy transfer to the civilian sector has become a major 
issue. Yet tb.ere are few visible examples beyond the use 
of flight simulators in conmiercial airlines and tiie 
National Aeronaut-cs and Space Administration. Some 
trainers argue that military training is too specific to 
inilitaiy missions (combat and weapons systems) to be 
apj^licablo in the civilian sector (the so-called **green 
problem," which refers to the appearance of specific 
uniforms in training materials). A more basic problem is 
that the developers of military training technology arc 
simply imaware of potential civilian applications, and 
potential civilian users are unaware of the military 
technology. For example, the developer of a military 
training R&D effort on bulldozer terrain imaging saw its 
obvious application to civilian earthmoving in construc- 
tion projects, but failed to imagine its usefiibess for 
open-pit and .surface mining. Bridging this awareness gap 
is going to be extremely difficult. 

A third problem is budget -related If a research project 
iJoes not have immediate military applications, it is not 
fundea for development or demonstration. Technology 
transfer does not have a high piionty m DoD's budget m 
general, and training technology is just one of many 
car^Jidate technologies for transfer. Still transfer efforts 
are growing. For example, NTSC recently began adapting 



^^Naval Training Systems Center, persona! eomnunieation to OTA, Octobc • 989. 

20"Study r.au to Focus Embedded Training Rcscareh,** i raining Systems and Devices, vol. 1, No. 4, Fall 1989, p. 6. 

^^Harold Hunter. "The y_uwlcdgw fy oxkct ?en mancc Suppon S>item,' paper presented at EighOi Confcrciiw^^ on Inicracuvclnsinicuon Delivery, 
Feb. 21-23, 1990. Orlando, PL. 

^^Naval Training Systems Center, persona! eommunieation to OTA, Oetober 1989. 
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educational software for pubbc schools. It also is explor- 
ing medical applications for hand-held so.iar trainers.^ 

Often, it «s not the training technology per se that 
transfers, but its concept. Simulators are an example of a 
military training concept that is now finding a wide range 
of civilian applications. Thus, tank-driver simulators laid 
the groundwork for current truck- aud auto-driver educa- 
tion units. It was the increasing capacity of PCs and their 
linkage to IVD that made simulator technology cost- 
effective for civilian applications that do not have so large 
a trainee population over which to spread the costs. 
Similaily, the nuclear submarine simulator led to simula- 
tors for nuclear powerplanls and eventually for all typ^s 
of powerplants. Exposure of the general population to 
motion-bas'^d simulators in amusement paries is likely to 
speed awar "5S of their potential ^or civilian training 
u3es. 

Yet in thc5 ^ examples, the connection between military 
and civ"ian uses was obvious. In most other Federal 
agencies that are successful at transferring training 
technology, either a connection is obvious (e.g., fire- 
fighting training conducted by several agencies), or the 
research is targeted directly toward transfer (e.g , tiie 
Nationallnstitutes of Health, the U.S Bureau of Mines). 

For training technology transfer to become more 
widespread, DoD would fint have give it priority. Tiis is 
specially imponaiit for R&D fiinding. Second, develop- 
ers of military training materials would need to make an 
extra effort to identify potential civihan applications and 
civilian trainers would need to become more aware of 
military Uaining systems. Third, bofh groups would have 
to hurdle the * *greta problem' ' and rudize that adaptation 
is cheapf iian ground-up development. 

Skills Transfer 

Personnel uained by the military frequently are higiiiy 
valued in the private sector, either for specific technical 
skills or for more basic interpersonal and self-discipline 
skills. The military apprenticeship model can lead to 
Bureau of Apprenticeship Training (BA7'> certification as 
a journeyman. Even without certification, the military's 
own recognition of journeyman status is widely accepted 
by the civilian sector. Moreover, military trainees learn 
how to test, maintain, and repair the primary equipment 
and the testing, maintenance, and repair equipment 

Over tne past several decades DoD and the Dt ^artment 
of Labor have maintained separate compilations ul 
occupational speciaUics m the workforce. There are cross 



"Ibid. 



data in the identification of these occupational skills that 
identify DoD officers, enlisted. Civil Service (Genera^ 
Service— GS, and Wage Board), and in the case of the 
Labor Department, civilian positions. Each occupational 
area is assigned an idem cation number based on careful 
analysis of the job to be peifonned. In most cases duties, 
tasks, and job functions are gi aped together by service. 
These specific positions may not be identical, however, 
due to the equipment, mission, and personnel structure of 
the individual service. 

In most service occupational fields, there are career 
paths for both officers and enlisted person lel. As an 
example, the Marine Corp Occup. clonal Field 35, Motor 
Transport, includes the operations and maintenance 
functions within the tactical and commercial motor 
vehicle services, A Marine in this field will participate in 
a number of formal schools and can progress from Private 
(E-1) as, for example, a Body Repair Mechanic (MOS 
35*3), to a Motor Transport Operations Chief with the 
rankof Master Gunnery Sergeant (E-9), ThatMarincalso 
may have the opportunity to participate in a formal 
apprenticeship program that leads to BAT certification. 

This field requires skills and knowledge widely needed 
in the civilian economy. The MOSs inc ^de: 3500-Basic 
Motor Transport Marine, 3513-Body x.jpair Mechanic, 
3521-Organizational Automotive Mechanic, 3522- 
Intermediate Automotive Mechanic, 3523-Vehicle Re- 
covery Mechanic, 3524-FueI and Electrical Systems 
Mechanic, 3525-Crash/Fire/Rescue Vehicle Mechanic, 
3529-Motcr Transport Maintenance Chief, 3531 -Motor 
Vehicle Operator, 3533-TractorA'railer Operator, 3534- 
Semitrailer Refueler Operator, 3537-Motor Transport 
Chief, and 3538-Licensing Examiner. 

Other military occupations such as pilot, aircraft 
maintenance, air traffic controller, powerplant operator, 
firefightv*,r, cook, medical assistant, or marine na^ igator 
also have direct civilian counterparts. While the equip- 
ment may not be identical, the skills are readily transfera- 
ble with little or no additional training. Other skills 
training such as electrical/electronics provides valuable 
background for a wide range of civilian ocajpations. 

Finally, some DoD professional development a.id 
education concepts mj.y have application to leadership 
and management of American industry. Likewise some 
Government trainmg programs, such as Total Quality 
Management (TQM— now being used in the military as 
well), have proven useful !n civilian industry. 
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Office of Technology Assessment 



The Office of Technology Assessment (OTA) was created in 1972 as an 
analytical arm of Congress. OTA's basic function is to help legislative policy- 
makers anticipate and plan for the consequences of technological changes and 
to examine the many ways, expected and unexpected, in which technology 
affects people's lives. The assessment of technology calls for exploration of 
the physical, biological, economic, social, and political impacts that can result 
from applications of scientific knowledge. OTA provides Congress with in- 
dependent and timely information about the potential effects— both benefi- 
cial and harmful— of technological applications. 

Requests for studies are made by chairmen of standing committees of the 
House of Representatives or Senate; by the Technology Assessment Board, 
the governing body of OTA; or by the Director of OTA in consultation with 
the Board. 

The Technology Assessment Board is composed of six members of the 
House, six members of the Senate, and the OTA Director, who is a non- 
voting member. 

OTA has studies under way in nine program areas: energy and materi- 
als; industry, technology, and employment; international security and com- 
merce; biological applications; food and renewable resources; health; 
communication and information technologies; oceans and environment; and 
science, education, and transportation. 




